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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Patent Application for Jerry R. Smitli 



Title: ELECTROMECHANICAL SWITCHING DEVICE 

Serial No.: 09/202,003 
Filed: December 7, 1 998 

Action: PETITION UNDER 37 C.F.R. §1. 181(a)(3) TO TRANSMIT A 
NOTIFICATION OF ACCEPTANCE OF APPLICATION UNDER 35 
U.S.C. §371 AND FOR PROMPT EXAMINATION OF NATIONAL 
STAGE APPLICA TION 



To: Attention: Box PCT Legal Department 

The Assistant Commissioner for Patents ^ DEC 2G00 

Washington, DC 20231 , 



Dear Sir: 

Applicant and Petitioner, Jerry R. Smith, through his attorneys, Timothy J. 
Martin, P.C., hereby petitions the Commissioner pursuant to 37 C.F.R. 
§1.1 81 (a)(3) to transmit a Notification of Acceptance of Application under 35 
U.S.C. §371 and for prompt examination respecting the above-identified National 
stage application. As grounds therefor, Applicant/Petitioner states as follows: 
L BACKGROUND EVENTS LEADING UP TO THE PRESENT PETITION 

The present Petition and its accompanying Attachment 1 (Affidavit of 
Christy L. Burbank with Exhibits A-F) pertains to the lengthy delay in receiving 
from the USPTO either a Notification of Acceptance or any examination 
pertaining to a National stage application properly filed under 35 U.S.C. §371, 
believed to be identified in the USPTO by Serial No. 09/202,003. In rendering its 
decision in this matter, it is respectfully requested that the Commissioner 
consider the following circumstances which have lead up to the present petition. 



On July 9, 1996, Applicant/Petitioner filed US Provisional Application No. 
60/021 ,435 relating to an Electromechanical Switching Device. Subsequently, on 
July 9, 1997, a Request was filed under the provisions of the Patent Cooperation 
Treaty (PCT) for an International application entitled "Electromechanical 
Switching Device" and claiming the benefit of U.S. provisional application Serial 
No. 60/021,435.'' This International application, which became identified as 
International Application No. PCT/US97/12310, specifically designated the 
United States of America, as well as other states and a Regional patent in 
Europe. The International Search Authority (ISA) subsequently mailed the 
International Search Report on November 12, 1997.^ A Demand for Preliminary 
Examination was also made under Article 31 of the PCT, which Demand was 
timely transmitted on January 9, 1998.^ In the Demand, Applicant elected all 
eligible states (including the U.S.) as indicated by Check Box V on page 2 of the 
Demand transmittal papers. The U.S. Receiving Office, acting as the 
International Preliminary Examining Authority (I PEA), subsequently mailed the 
International Preliminary Examination Report on April 13, 1998'*, and the 
corresponding International application was published on January 15, 1998 as 
International Publication No. WO 98/01928.^ 

Subsequently, on December 7, 1998, and prior to the expiration of 30 
months from the priority date, Applicant/Petitioner entered the National Phase in 
the United States by filing his National Stage application under the provisions of 

' See Exh. A to Burbank Affidavit (Attachment 1) 
'Id. 

' Id. Exh. B 
'Id. 
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35 U.S.C. §371.^ Applicant/Petitioner also filed corresponding National Stage 
applications in certain other elected territories, including Europe, Australia, 
Canada, Brazil and Japan. Accompanying the filing papers for the U.S. National 
Stage application was a postcard which was date stamped as received by the 
PCT/PTO on December 7, 1998.^ Curiously, though, the return postcard did not 
reflect that a serial number had been assigned to the U.S. National application. 
When it came time to transmit Applicant's Information Disclosure Statement 
(IDS), the undersigned representative for the Applicant reviewed the file jacket 
for this U.S. National stage application and noticed that a serial number had still 
not been assigned to the application, nor had a Notification of Acceptance been 
transmitted by the USPTO. Accordingly, the undersigned instructed his 
secretary, Christy L. Burbank, to make inquiries with the USPTO regarding the 
status of this application and particularly to determine what serial number, if any, 
had been assigned to the application so that it could be properly Identified in the 
IDS. Ms. Burbank accordingly contacted Annette Short at the USPTO and was 
informed by Ms. Short that the serial number for this application is 09/202,003. 
This information was obtained from Ms. Short on February 16, 1999, 
approximately three month after entering the National Stage in the United 
States.^ Applicant's IDS was subsequently transmitted on March 1, 1999 and 
received by the PCT/PTO on March 4, 1999.^ 



'Id. 

' Id., Exh. C. 
' Id, Exh. D. 
' Id., Exh. E. 
' Id., Exh. F. 
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In August of this year, shortly after Applicant's representative began to 
receive communications from foreign patent offices concerning examination of 
corresponding national stage applications pending in other countries, it was 
realized upon another review of the file jacket for the U.S. application that, not 
only had substantive examination not begun in this case, but the USPTO had still 
not transmitted a Notification of Acceptance for this application. Ms. Burbank 
again made numerous inquiries with various individuals at the USPTO as 
reflected by her telephone logs recorded on August 31, 2000, September 22, 
2000, September 29, 2000, and most recently on October 19, 2000. Initially, as 
reflected in her telephone logs dated August 31, 2000 and September 22, 2000, 
Ms. Burbank was informed that, while there did not appear to be a problem with 
the application, representatives of the PTO (specifically, the PCT Help Desk) 
could not understand why a Notification of Acceptance had not been mailed. ""^ 
After numerous attempts to resolve this matter, Ms. Burbank was ultimately 
informed by Mr. Tony Smith at the USPTO on October 19, 2000 that the only 
available recourse to have this matter resolved was to file a Petition under 37 
C.F.R. §1.181. Mr. Smith specifically indicated that the USPTO was in error for 
not sending the Notification of Acceptance.^ ^ 

In any event, and after becoming aware of additional art cited in 
communications from one or more foreign patent offices and counterpart foreign 
applications, Applicant's representative recently submitted a First Supplemental 



''Id,, Exh. E. 
''Id. 
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Information Disclosure on November 14, 2000.^^ As of the filing of this Petition, 
now almost two years after entering the U.S. National Stage, Applicant/Petitioner 
has still yet to receive any written communications from the USPTO pertaining to 
this application, namely, either a Notification of Acceptance or an Office Action 
on the merits. The most that can be determined at this point based on inquiries 
made to the Help Desk at the USPTO is that the application papers were for 
some reason fonwarded back to the POT division. It is the non-receipt of any 
Notification of Acceptance or Office Action over such a prolonged period of time 
which has prompted the filing of the present Petition. 

n. PROVISIONS GOVERNING THE PRESENT PETITION 
Petitions to the Commissioner are governed by 37 C.F.R. §1.181 which 
lists three situations in which a Petition may be taken to the Commissioner. A 
first of these situations arises "[f]rom any action or requirement of any Examiner 
in the ex parte prosecution of an application which is not subject to appeal to the 
Board of Patent Appeals and Interferences or the Court." 37 C.F.R. §1.181 (a)(1). 
Another situation arises "[i]n cases in which a statue or the rules specify that the 
matter is to be determined directly by or reviewed by the Commissioner". 37 
C.F.R. §1.1 81 (a)(2). A third situation in which a Petition is appropriate is "[t]o 
invoke the supervisory authority of the Commissioner in appropriate 
circumstances." 37 C.F.R. §1.1 81 (a)(3). Applicant/Petitioner believes that the 
present Petition most appropriate falls under the provisions of this third 
circumstance in 37 C.F.R. §1.1 81 (a)(3). 



/of., Exh. G. 
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While M.P.E.P. §1002(b) - (s) identifies a variety of specific petitionable 
matters which are assignable to particular authorities at the USPTO, Applicant's 
representative has been unable to identify any therein which particularly 
correspond to the present circumstances. Accordingly, this Petition is being 
made to invoke the supervisory authority of the Commissioner under 37 C.F.R. 
§1.181, and may also be interpreted as being submitted under 37 C.F.R. §1.182 
as it pertains to "Questions not specifically provided for". Since it appears this 
Petition pertains to a situation not specifically provided for in the regulations, it is 
accompanied by the petition fee set forth in 37 C.F.R. §1.1 7(h). 

Applicant/Petitioner is aware of the provisions of 37 C.F.R. §1 .181(f) which 

provides that any Petition not filed within two months of the action complained of 

may be dismissed as untimely. However, since there does not appear to have 

been any action from the USPTO respecting this U.S. National Stage application, 

it is maintained that 37 C.F.R. §1. 181(f) is inapplicable. 

m. THE USPTO SHOULD PROCEED PROMPTLY TO FORWARD TO 
APPLICANT'S REPRESENTATIVE A NOTIFICATION OF ACCEPTANCE AS 
WELL AS AN OFFICE ACTION ON THE MERITS 

Given the peculiar circumstances involved in this case, the Commissioner 

is respectfully requested to instruct the appropriate authorities at the USPTO to 

promptly transmit a Notification of Acceptance for Applicant/Petitioner's U.S. 

National Stage application, as well as any appropriate Office Action on the 

merits. The attached affidavit of Ms. Burbank (Attachment 1) is submitted as 

evidence of the various circumstances which have developed (as cronologized in 

*^ However, in the event the Commissioner determines that a fee is not required 
to accompany the present Petition, the Commissioner is respectfully requested to 
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section I, above) pertaining to this Petition. It is believed, particularly since there 
has been no transmission of a Notification of Acceptance since December 1998, 
either that (1) the filing papers for the U.S. National Stage application have been 
misplaced; or (2) they were inadvertently fonwarded to an improper division of the 
USPTO. In any event, it is urged that this matter be resolved in a timely fashion. 

Also in consideration for a prompt resolution of this matter, the 
Commissioner might also take into consideration that there Is at least one 
outstanding licensing agreement which Applicant/Petitioner has made with a third 
party involving this U.S. National Stage application. More specifically, the 
payment terms to Applicant/Petitioner may be impacted to the disadvantage of 
Applicant/Petitioner in the event that a United States patent fails to issue in the 
very near future. While it is appreciated that there can be no guarantee that a 
United States patent application will ultimately issue in the United States directed 
to Applicant's Electromechanical Switching Device, equitable interests dictate 
against any further prosecution delays respecting this application. 

CONCLUSION 

Based on the foregoing, it is respectfully requested that the Commissioner 
grant this Petition and cause both a Notification of Acceptance and an Office 
Action on the merits to be transmitted forthwith relating to this application. 



credit any overpayment to Deposit Account No. 13-1940. 
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Respectfully submitted, 
TIMOTHY J. MARTIN, P.C. 




ly J. Martin, #28,640 
Michael R. Henson, #39,222 
Mark H. Weygandt, #43,260 
9250 W. 5*" Avenue, Suite 200 
Lakewood, Colorado 80226 
(303) 232-3388 



CERTIFICATE OF EXPRESS MAILING UNDER 37 C.F.R. 1.10 

I hereby certify that the foregoing PETITION UNDER 37 C.F.R. §1.181 (a)(3) TO 
TRANSMIT A FILING RECEIPT AND FOR PROMPT EXAMINATION OF 
NATIONAL STAGE APPLICATION FILED UNDER 35 U.S.C. §371 are being 
deposited with the United States Postal Service as Express Mail label no. EK 
742445968 US addressed to Attention: Box PCT Legal Departmentt^fTS- 
Assistant Commissioner for Patents, Washington, DC 20231 on this (l/ r day 
of November, 2000. r /■} /n 
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IN THE UNITEWTATES PATENT AND TRADEMARK OFFICE 

Patent Application for Jerry R. Snnith 



Action: AFFIDA VIT OF CHRISTY L BURBANK 

To: Attention: Box PCT Legal Department 
The Assistant Commissioner for Patents 
Washington, DC 20231 

Dear Sir: 

1. My name is Christy L. Burbank and I have been employed with the 
law firm of Timothy J. Martin, P.C. located at 9250 W. 5*^ Avenue, Suite 200, 
Lakewood, Colorado 80226 for approximately four (4) years. Since about June 
1998 I have held the position of Legal Secretary to Michael R. Henson, the 
attorney responsible for handling the above-identified application. 

2. I have first hand knowledge of the facts stated herein. 

3. On July 9, 1997 I personally deposited with the United States 
Postal Service under the provisions of 37 C.F.R. §1.10 a PCT Request for an 
International application to an invention entitled "Electromechanical Switching 
Device", on behalf of the Applicant Jerry R. Smith. A true and correct copy of the 
transmittal papers for this request for International application under the 
provisions of the Patent Cooperation Treaty (PCT) is attached hereto as Exhibit 



4. Also attached hereto as Exhibit A are true and correct copies of 
various correspondences received from both the International Bureau and the 



Title: ELECTROMECHANICAL SWITCHING DEVICE 

Serial No.: 09/202,003 
Filed: December 7, 1998 



A. 
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United States Receivifl^Office concerning this International application which 
came to be identified as International Applicant No. PCT/US97/12310. These 
correspondences include, inter alia, the following items: 

(1) Notification of Receipt of Record Copy: 

(2) Notification Concerning Submission of Priority Documents; and 

(3) Notification of Transmittal of the International Search Report or the 
Declaration. 

5. Attached hereto as Exhibit B is a true and correct copy of the 
transmittal papers for the PCT Demand concerning this application, which I 
deposited with the United States Postal Service on January 9, 1998. 

6. Also attached hereto as Exhibit B are true and correct copies of 
various correspondences received after submitting the Demand including, inter 
alia: 

(1) Notification of Receipt of Demand; and 

(2) Notification of Transmittal of International Preliminary Examination 
Report; and 

(3) WlPO Publication No. WO 98/01 928. 

7. Attached hereto as Exhibit C are true and correct copies of the 
transmittal papers for the corresponding United States National application filed 
under 35 U.S.C. §371. 

8. Attached hereto as Exhibit D is a true and correct copy of a 
postcard reflecting receipt of the U.S. National application transmittal papers by 
the PCT/PTO on December 7, 1998. Also appearing on this Exhibit D is a 



2 



notation in my handwriTmg which states "Serial No. 09/202,003". To the best of 
my recollection, this notation was made, by me on or about March 1, 1999 
concurrently with a telephone conversation I had with Annette Short at the 
USPTO. I have reason to believe the notation was made on or about that date 
because it corresponds to the date in which the initial Information Disclosure 
Statement in this case was filed by Mr. Henson. I recall Mr. Hanson specifically 
requesting that I make inquiries with the USPTO in an effort to ascertain the 
serial number for this application so that the proper serial number could be 
identified on the Information Disclosure Statement, a copy of which is attached 
as Exhibit F hereto. Also attached as Exhibit F is a true and correct copy of a 
return postcard reflecting receipt of the Information Disclosure Statement by the 
PCT/PTO on March 4, 1 999. 

9. Attached hereto collectively as Exhibit E are true and correct copies 
of various telephone logs created by me on February 16, 1999, August 31, 2000, 
September 22, 2000, September 29, 2000 and October 19, 2000. Each of these 
telephone logs bears notations of mine recorded during telephone calls with 
various individuals at the USPTO when I was inquiring further into the status of 
the U.S. National Stage application for Mr. Smith. 

10. Finally, attached hereto as Exhibit G is a true and correct copy of 
the transmittal papers for a First Supplemental Information Disclosure Statement 
for this application, which was deposited by me with the United States Postal 
Service on November 14, 2000. 
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11. In response to my various inquiries witli the USPTO over the last 
two years concerning the status of this application, I have been informed that this 
application has been identified in the USPTO by Serial No. 09/202,003. I have 
also been informed, as evidenced by the telephone logs attached as Exhibit E, 
that, for unknown reasons, a Notification of Acceptance has not been mailed out 
concerning this application. I have also been informed by Mr. Tony Smith at the 
USPTO that it is his belief that, also for some unknown reason, the papenwork 
concerning this application appears to have been fonwarded to the PCT section 
of the USPTO and that our only recourse at this point to expedite prosecution of 
this application is to file an appropriate Petition under 37 C.F.R. §1 .181 . 

Further affiant sayeth not. 





Dated : ^ ^ ....^ ^. ^ . ^ 

^ " Christy L-^urbank 

State of Colorado ) 

) ss. 
County of Jefferson ) 

Before me, a Notary Public in and for the said County and State, 
personally appeared CHRISTY L BURBANK who is known to me to be the 
person whose name Is subscribed to the foregoing instrument, and who 
acknowledged to me that she executed/|i^e same for the purposes and 
considerations therein expressed. 



Ibtary Public 

^."^ (SEAL) 

X : 9250 W. 5'^ Avenue, Suite 200 

Lakewood, Colorado 80226 



My Commission Expires: 
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PCX INTERNATIONAL APPLIC jON TUANSMITTAL LliTTL-K 



RECAnOlNG THE INUnNAl lONAL APPLIC 

Jerry R. Smith 



OA 



JULY 9, 1997 



N 1627 



^"^'^*^^LECTROMEClIANICAL SWrrCllING DEVICE 



Ccrtificalion under 37 CFR l.lO (if applicable 
EI 051035953 US 



"E&|)re&s Miiil" moiling nuinla-r 

I licrcl»y ccfiify Oiol.lhis u|M)licnlion is lit»in« di-posiicil wiili (he UniUul Slntcs Pi.sinl ^rvice 'M*5x|>ress Munj'ost Office lo 
Addressee" service under :»7 CKR MO uii iltc dnie iiidiciitcd (ilmvc nnd is ytfT^e/sid li» Ihe Coiiiinisi>rfiAer itC^ Pnit-'iUs iiiul 
Tradcmnrks. WusliidKinu. D C. 202.11. 



CHRISTY L. BURBANK 



tTypcd ur priiilcd name uf ijcrsuii * 
mAilint; appUcutiimt 







III' pefsan inadiiitf 
)|)pliculitiii) 



To Ihe Uiiiled ijlnles Uocciviaii OfiicL' (UO/Lli?): 
Accompniu-iiiK ihis Unnsmitlal luUcr is ll»c aliovc-idcniilied liUcrnnlidual Qpiiliciii ion. includinK ii ciiinploled 
UcfpiesL form i PCT/RO/IOl). Please process the npplicalinn ucc.»rdinu lo ihe provisi.nis of Llw: PiKeoL Coop^T- 
ntion Treaty. 

The followinii requiisls are made of the RO/US: 

l.Q PRRPARATION AND TRANSMHTAL OP CKimFIIiin COPY OP PRIORITY DOCUMl* NTS-IMcusc 
prepare oiul Irimsmil l<» Ihe liUernalioimt Rurcaii u ccrlificd copy of iho UnilctI Sialics onipii prtonly 
(locumcnis idcoliHed in llox VI of i lie Recpietii U\x\\\ i:i7 CPR l. ir>n. 

Tt» rover ihc cost td'ropv preparation niul ccrlificalion CH CPR LlOlaU:!) niui (liRH). iinT7n 

Pa (checks (.minev ordurl in (lie amount of$ ^IIKQQ \ isnllachod lo this trans.nitlal |.Hcr.iNC.Ll DhD IN 

zz: * FILING FLLb 

LJihe ROAJS is hereljy authorized to charjie llie following deposit account no.: _ 

'i.QcilOICK OP INTERNATIONAL SEARCMINC. AUTIIORITY-Il is rc(|uestLil that the lotematiooid 
Search be performed by liie fulhiwioH Iniernaliouol Soartlunij Authority: 

fx) United Stales Patent and Trademnrit Office (ISA/US) 

□ iSuropean Palent Oflice (ISA/EP) 
The appropriate Search fee for the abcive-namud Authority is indicated on Ihe Foe Calcidation Sheet 
(PCT/RO/lOi Annex). 

SUPPLEMENTAL SEAHCII FEES (ONLY WHEN ISA/US CONDUCTS THE INTERNATIONAL 
SEARCID-Please charge any Supplcnicnlal Search fees that may be required by the United Stales 
Internatituud Searching Autltorily lISA/US) to depiisit account 

.1 />#uj.'W /m,w.».hJ w \ht .si*/.|j/. Im/ .NViwih /.',**. hut I* iiir/W* iiii iiJ».i.ii.M»ntv iiKi 1.1 «*Mif.' iUM ISMt S , ii/m (v o.n.i./.i.- 

tin' Si'uf h Jic/mri 

NOTE: SUPPLEMENTAL SEARCH PEES FOR ISA/EP ARE PAYABLE DIRECTLY TO THE EUROPEAN 
PATENT OFFICE 

•l.ffl DISCLOSURE INFORMATION-ln order lo assist in screening the accompanying Inlernnlional appli- 
cation for pun)o.ses *»f determining whcllier a license for foreign transmittal should and could he graiUocI 
and for other purposes, the following information is supplied: 

A. QTIierc is no prior filed application relating hi this inveiilitm. 

li.EThcro is a prii»r applicnliim. serial number _6Q/il2L,.^35 filed im „iyLLJ-._I22i> 

which ciuUains subject matter that is 

1. CD substantially identical lo that of the accompanying jnlcmational apr>lical ion. 

2. [xl lesa than that ttf Ihe accompanying International application. The ailditional subject 
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matter of the International appiicalitm appears mi pages(s) and linefsl 

more than that of the accompanying iniernatioiial application. 

cDnischLsurc information caniiol be cnvere{| by the language of Points I A or iR above duo to ilie 
involvement of several prior api>IicaUons or for other reasons. A separate sheet on 
which Ihe disclosure infornialion is explained is attached to this Iransmillal letter. 
.v[D REQUEST FOR POREK^.N TRANSMITTAL LICENSE-According to the provisions of Ih'S U.S.C. 
IB'I and a? CPR ft.ll. a license to transmit ihe acannpanying Iniernatimial application to li>reigu agencies 
*»r internatiimal authorities iu hereby reciuealcil 
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REQUEST 



The undersigned requests ilial the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receid^^Officc use only 




liucmaiional Applicalion No. 



Inicrnaiional Filing Dale 



Name of receiving Office and "I'd hucrnaiional Applicaiion' 



Applicanl's or agent's file reference 
(if (lesiml) (12 characters maximum) 



DN 1627 



Box No. 1 TITLE OF INV ENTION 
ELECTROMECHAWICAL SWITCHING DEVICE 

Box No. n' * APPLICANT 



Name and flddrcss" (Family namdoHowed by men name: for a kgaUniify^ 

vTa Jnss m^^^^^^^ P« ^^V""Of fjih^ OiUress W/ W m this 

Boxisth/^^^^ (io. coimto') of residence if no State oj residence n tndtcated below.) 

SMITH. Jerry R. 
5690 W, Rowland Avenue 
Littlet:on, Colorado 80123 
United States of America 



1^ Tliis person is also invcnior. 



Telephone No. 




(303) 797- 


-3029 


Facsimile No. 


-A906 


(303) 79A- 


Tcleprinccr No. 



Siatc (ie. country) of naiionality: 

United States of American 



Stale (i.e. country) of residence: 

United States of America 



This person Is applicant | I 
for Ilic puiposes of: UU 



all designated 
Siaics 



f — I all designated States except [—] il»e United States | I the State:; 
I 1 The United States of Ame/ica LJ of America only | I the S.ip|>icn>eaial Rox 



Box No. TU FUftTlIER APPLICANT(S) AND/OR (FUUTnEU) INVENTQR(S) 




This person is: 
I [ applicant only 

[ ] applicant and inventor 

□ inventor only (1/ this cfiecL hox 
it marUd. do not fill in Inflow.) 



State (i.e, country) of nationality: 



State (i.e. country) of residence: 



I I Further applicants and/or (furt her) invcniors are indicated on a continuation sheet. 

Box No. IV AGENT OR C OMMON UEPRESENTATIVE; OR ADDRESS FOR CORUESPONOENCE 

The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent tntemational Authortties as: 



CZl tZ] representative 



Pacsinule No 

(303) 232-3288 



Name and address: (Fanuhname/oihwedbys't^^^^^^^^^^^ 
' %e address must inchde postal code and name oj country.) 

MARTIN. Timothy J. 

HENSON. Michael R. 

TIMOTHY J. MARTIN. P.C. 

9250 W. 5th Avenue, Suite 200 

Lakewood. Colorado 80226 

United States of America 

m Mark this check-box where no age nt or common representative is/has been appointed and the space above is used .nsteaci to 
indicate a special addres s to which corresponde nce should be sent. . 

■ ; rr* -^'t't* Notes to the rcquc:;! form 

Form PCT/RO/IOI (first sheet) (January 11)07) 



Telephone No. 

(303) 232-3388 



Tclcpi inter No. 



Sheet No. 



Box No.V DESIGNATION 




The following designations arc 



hereby made under Rule 4.9(a) (mark the opplicabh check-boxes: at least one must be marked): 



Rcclonfll Patent 

ARIPO Patent: KE Kenya, LS Lesotho. NfW Malawi. SO Sudan. SZ Swaziland. UG Uganda, and any o.hcr State wlucl, 
is a Contracting State ol llie Harare Protocol and of tlic PC f 



□ 
□ 



AP 



EA 



□ OA 



nf the Eurasian Patent Convention and of the per rx.^ t 

of the t'Tasi^n 1 a ni Switzerland and Liechtenstein. DE Germany. OK Denmark. 

ti\^l?rT.ti: nf OAPUnd Conuaclina Statb of the PCT (i/o.Ur Unci ojproucio,, or ,reo„H..u .Uun.l. sp.cjy 



OAPI 

GA Gabon, _. . — . . „ 

which is a member Stale of OAPI and a Contracling 

0(1 dolled line) 

National Vilent (IJ other kind of proleclion or IrealmenI desired, xpecljy on dolled line): 

Aih,„i, □ luxemboure 



□ 
□ 
□ 

□ 
□ 
□ 
□ 

□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
(□ 
□ 

□ 
□ 
□ 



Albania 

AM Armenia 

AT Austria 

Al) Australia 

AZ Azerbaijan 
BA Bosnia and Herzegovina 
BB Barbados 

BG Bulgaria 

BR' Brazil 

BY Belarxis 
CA Canada _ 

Cn and U Switzerland and L.icchlcnsiein 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK. Denmark 

EE Estonia 

ES Spain 

Fl Finland " 

GB United Kingdom 

GE Georgia 

UU Hungary 

IL Israel 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea 
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ELECTROMECHANICAL SWITCHING DEVICE 
RELATED APPLICATION 
This application claims the benefit of U.S. Provisional 
Application No. 60/021,435, filed July 9, 1996. 

FIELD OF INVENTION 
The present invention is directed to electromechanical 
switches for automatically providing a desired polarity 
connection between two sources of power. Though not by way of 
limitation, the present invention finds particular application 
in the automotive field in order to properly interconnect like 
terminals of a pair of vehicle batteries for recharging. 

BACKGROUND OF THE INVENTION 
Relays and switches are used in a variety of industrial 
and commercial applications where there is a need to control 
power. A relay may be either an electromechanical or solid- 
state device to control other devices connected to an output. 
Relays are generally associated with controlling the 
transmission of electric current in a circuit. 

Electromechanical relays are used as switches that make 
or break a circuit by mechanical operation. Here, an 
electromagnet moves an armature when current flows through the 
electromagnet, and the armature acts as a switch. Where the 
magnetic field produced by a current-carrying coil is used to 
magnetize and move a plunger,, the electromagnet may also be 
referred to as a solenoid. 

It is known to employ either electromechanical or solid- 
state switches in order to ensure proper polarity connection 
between two sources of power. One exemplary application for 
such use is in the automotive field for the purpose of 
interconnecting rechargeable batteries. It is not uncommon 
for vehicles having rechargeable batteries, such as 
automobiles, busses, trucks, etc. and even v/atercraft to 
require boosts on their batteries from external sources of DC 
power. For example, in emergency situations, it may be 
necessary to jump-start a vehicle by connecting one vehicle's 
"dead" battery to another vehicle's "live" battery. Jumper 
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cables can be used for this purpose, but it is imperative to 
connect the batteries with proper polarity, i.e. positive to 
positive and negative to negative. Failure to do so can 
potentially cause serious damage to either or both vehicles' 
electrical systems . 

In the past, a variety of techniques have been employed 
by others to ensure proper interconnection between vehicle 
batteries. For example, U.S. Patent No. 4,400,658 to Yates, 
issued August 23, 1983, relates to a battery cable jumper 
arrangement incorporating a plurality of solenoids and a 
switching arrangement. A pair of double pole, double throw 
(DPDT) switches are actuated by the solenoids to ensure 
correct polarity of connection between the power source and 
the battery, irrespective of the connected arrangement of the 
cable pairs. In U.S. Patent No. 5,103,155 to Joannou, issued 
April 7, 1992, a battery charging system utilizes solid-state 
components interconnected between two pairs of booster cables. 
Joannou' s device incorporates an electronic polarity sensing, 
monitoring and alarm circuit and a polarity sensing relay. 

SUMMARY OF INVENTION 
It is an object of the present invention to provide an 
new and useful electromechanical switching device which is 
adapted for interconnection between a pair of power sources 
and operative to establish electrical communication between 
desired terminals of the power sources, such as between like 
terminals . 

It is another object of the present invention to provide 
an electromechanical switching device which utilizes either 
electromagnetic or solenoid technology to ensure proper 
interconnection between two power sources. 

A further object of the present invention is to provide 
a new and useful electromechanical switching device which is 
relatively easy and inexpensive to manufacture. 

Yet another object of the present invention is to provide 
a new and useful methodology for ensuring automatic, desired 
electrical interconnection between two sources of power. 



1 

3 

The present Invention • is particularly adapted to 
interconnect like terminals of a pair of power sources. To 
this end, the invention broadly includes a plurality of 
current-carrying coils each adapted to electrically connect in 
a selected connection state to the oppositely polarized 
terminals associated with the respective one of the power 
sources to produce an associated magnetic field so that a 
composite magnetic field is established for the plurality of 
coils. A switch is then magnetically coupled to the coils and 
is operative when the coils are connected to the power sources 
to interact with the composite magnetic field thereby to 
interconnect the like terminals of the power sources 
irrespective of the connection states of the coils. 

In its basic forms, the invention provides an 
electromechanical switch device that is operative to 
electrically interconnect the positive terminal of the first 
power source. to a selected one of the positive and negative 
terminals of the second power source and a negative terminal 
of the first power source of the other one of the positive and 
negative terminals of the second power source thereby to 
define a selected coupled state. This switching device 
includes a switch that has first, second and third pairs of 
contacts with the switch being movable between a first state 
wherein each of the third pair of contacts is place in 
electrical communication with respect to one of the second 
pair of contacts and a second state wherein each of the third 
pair of contacts is placed in electrical communication with 
respective to one of the second pair of contacts. 

A first pair of electrical leads have first ends 
connected to the first pair of contacts and also to the second 
pair of contacts in a configuration such that the electrical 
communication between the third electrical contacts and the 
first pair of the leads is reversed when the switch moves from 
the first state to the second state. A second pair of 
electrical leads have first ends connected to the third 
contacts. Second ends of both the first and second ends of 




electrical leads are then adapted to connect respectively to 
the positive and negative terminals of the first and second 
power sources. 

A switch controller is provided which includes a 
plurality of current-carrying coils which are in electrical 
communication with the first and second pairs of electrical 
leads and an actuator coupled to set switch. The current- 
carrying coils, when connected to the power sources produce a 
composite magnetic field with the coils being arranged such 
that the actuator interacts with the composite magnetic field 
to automatically move the switch into whichever one of the 
first and second states results in the interconnection of the 
first and second power sources in the selected couple state 
regardless of the respective connections in the second ends of 
the leads to the power sources. 

Preferably, the switch is a double pole double throw 
switch, and the switch controller includes an inner coil 
interposed between a pair of outer coils. The inner and outer 
coils are movable with respect to one another as a result of 
the magnetic interaction when current flows through the coils. 
The actuator is then secured to one of the inner and outer 
coils for common movement therewith thereby to throw the 
switch. Preferably, the inner and outer coils are spiral 
wound and axially aligned so that the actuator may move in an 
axial direction internally of the coils. The actuator is 
preferably secured to the inner coil while the outer coils are 
fixed so that reciprocation of the inner coil reciprocates the 
actuator between first and second positions. The first and 
second coils are then wound in opposite directions relative to 
the common coil axis and are electrically interconnected so 
that, when current is passed therethrough, the first and 
second coils produce magnetic fields having a common polarity 
opposed to one another. The outer coils are, for convenience, 
are wound with a common piece of wire. 

Accordingly, the present invention is also directed to a 
method of ensure proper electrical interconnection between a 



pair of power sources. The method includes these steps of 
producing a first magnetic field associated with a first one 
of the power sources, and producing a pair of second magnetic 
fields associate with a second one of the power sources. A 
switch is then actuated in response to Interaction between the 
first and second magnetic fields thereby to establish 
electrical interconnection between like terminals of the power 
sources. This method accomplishes the step of producing the 
magnetic fields by interconnecting a first power source to a 
first current-carrying coil and the step of producing the 
second magnetic field is accomplished by connecting the second 
power source to a pair of second current-carrying colls in a 
manner such that the second magnetic fields are oriented 
oppositely with respect to one another. 

These and other objects of the present invention will 
become more readily appreciated and understood from a 
consideration of the following detailed description of the 
exemplary embodiments of the present invention when taken 
together with the accompanying drawings, in which: 

BRIEF DESCRIPTION OF DRAWINGS 
Figure 1 is a perspective view of a charging system 
according to the present invention; 

Figure 2 is a diagrammatic view of the charging system 

shown in Figure 1; 

Figure 3 is a circuit diagram showing the principal 
features of the charging system, and its associated 
electromechanical switching device, according to a first 
exemplary embodiment of the present invention; 

Figures 4(a) through 4(e) are diagrammatic views 
illustrating the operation of the electromechanical switching 
device of Figure 3 in response to various connected states of 
the two power sources; 

Figure 5 is a diagrammatic view illustrating the 
operation of an electromechanical switching device according 
to a second embodiment of the present invention; 



Figure 6 is a circuit diagram showing the principal 
features of the charging system^ and its associated 
electromechanical switching device, according to a third 
exemplary embodiment of the present invention; 

Figure 7 is a side view in elevation of the solenoid 
component for the electromechanical switching device depicted 

in Figure 6; and 

Figure 8 is a cross-sectional view of the solenoid as 

viewed about lines 8 - 8 in Figure 7. 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
The present invention is directed to an electromechanical 
switching device that automatically provides desired polarity 
connection between two sources of power. For example, in the 
vehicle industry, which includes automobiles, buses, etc. and 
in the watercraft industry, rechargeable batteries are used to 
start the vehicle's or boat's engine. Sometimes, it is 
necessary to utilize the battery of one vehicle or craft to 
boost-start the engine of another. The present invention 
provides a means for automatically assuring that correct 
polarity connections between the electrical systems of two 
vehicles or water crafts are made. Thus, the present 
invention is described with this application in mind; however, 
it should be understood that other applications requiring 
desired polarity interconnection could employ the technique 

described herein. 

With that in mind, a first exemplary embodiment of the 
present invention is shown in Figure 1 wherein 
electromechanical switching device 10 is shown interconnecting 
two sources of power in the form of a first battery 12 and a 
second battery 14. Switching device 10 includes a housing 20 
and first and second electrical cables 22 and 28. Each of 
cables 22 and 28 are formed by a pair of electrical leads. 
Thus, it may be seen that first cable 22 Includes a lead 2 3 
that terminates in an alligator clamp 24 that is connected to 
the positive terminal 15 of first battery 12. Lead 25 of 
first cable 22 also terminates in an alligator connector 26 
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that is connected to negative terminal 16 of first battery 12. 
Second cable 28 likewise has a pair of leads 29 and 31. Lead 
29 terminates in an alligator connector 30 that is connected 
to the positive terminal 17 of second battery 14. Similarly, 
lead 31 terminates in an alligator clamp 32 that is releasably 
connected to negative terminal 18 of second battery 14. 
Housing 20 contains electromechanical switching circuitry that 
ensures proper interconnection of the two power sources and, 
to this end, electrical leads 23, 25, 29 and 31 are 
electrically connected to this circuitry at ends opposite the 
respective alligator clamps. With reference to Figure 2, 

it may be seen that housing 20 includes a switch 34 and a 
switch control device 36 which determines the condition of 
switch 34. Switch 34 is preferably a double-pole double-throw 
(DPDT) switch which has its center contacts 38 and 40 
connected to the positive and negative terminals of Power 
Source "A" (in the form of battery 12). A first set of throw 
contacts 42 and 44 of switch 34 are connected respectively to 
the positive and negative terminals of Power Source "B" (in 
the form of battery 12) while a second set of throw contacts 
46 and 48 are cross- connected to first ends of leads 29 and 
31. This reverses the electrical communication between the 
third contacts and the electrical leads 29 and 31 which the 
switch is moved between switching states. Switch control 
device 36 is provided to control which pair of throw contacts 
42, 44 or 46, 48 are placed respectively in contact with the 
third set of contacts, designated as center contacts 38 and 40 
to define a first and second state for switch 34. That is, 
a switch control device 36 determines movement or the "throw" 
of switch 34 and accomplishes it in a manner that 
automatically puts the desired polarity in a connection 
between the two power sources. This condition may be referred 
to as the "coupled state" for the two power sources. 

Where electromechanical device 10 is employed as a jumper 
cable for vehicle or watercraft use, it is desired that the 
two power sources, such as batteries 12 and 14 be 
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interconnected so that like polarities are in electrical 
communication to one another. Accordingly, for sake of 
explanation, a first exemplary embodiment of the present 
invention is shown in Figure 3 for connection to two power 
sources in the form of batteries 12 and 14 so that like 
polarities are interconnected as the coupled state. In Figure 
3, it may be seen that switch control device 36 is in the form 
of. a plurality of current carrying coils which each produce 
associated magnetic fields so that the array of coils 
establishes a composite magnetic field that controls a 
position of an actuator for switch 34. 

In the first exemplary embodiment, a center coil 50 is 
wound counterclockwise and is in electrical communication with 
leads 23 and 25 respectively by way of leads 53 and 55. 
Center coil 50 is interposed in spaced relation between a pair 
of outer coils 60 and 62 with first outer coil 60 being wound 
counterclockwise and second outer coil 62 being wound 
clockwise. Coils 50 and 62 are electrically interconnected to 
one another by electrical lead 64 and may preferably be wound 
from a common strand of wire. Coils 60 and 62 are in turn 
interconnected to leads 29 and 31, respectively, by leads 63 
and 65. As noted above, leads 23 and 25 have first ends that 
are connected, respectively, to contacts 38 and 40 of switch 
34. Lead 63 is connected to contacts 42 and 48 of switch 34, 
and lead 65 is connected to contacts 44 and 46 of switch 34. 

Preferably, coils 50, 60 and 62 are formed by spools 
which have hollow cores and about which a spiral winding of 
wire is supported. For example, center or inner coil 50 
includes a spool 52 having a longitudinally extending central 
bore 54 therethrough. Outer coil 60 includes a spool 66 
having a longitudinally extending bore 67 extending 
therethrough while coil 62 includes a spool 60 having a 
longitudinally extending bore 69 extending therethrough. 
Coils 50, 60 and 62 are preferably longitudinally aligned with 
one another along a common coil axis "X" so that bores 54, 67 
and 69 are aligned with one another. 
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Switch 34 includes an actuator 70 that extends through 
bores 54 , 67 and 69. In the first exemplary embodiment, 
actuator 70 is secured to spool 52 so that movement of coil 50 
to the left or right as shown in Figure 3 causes actuator 70 
to move to the left or right respectively. Coils 60 and 62 
are fixed with respect to the housing 20, in any convenient 
manner, and actuator 70 is spring biased by means of centering 
springs 72 and 74 acting, for example, against sidewall 21 of 
housing 20 so as to maintain actuator 70 in a neutral position 
wherein there is no electrical communication between contacts 
38, 40 and any of contacts 42 , 44 , 46 and 48. Electrical 
communication only occurs when a connection is made to the 
power sources. 

This neutral position is diagramed in Figure 4(a) . Here, 
it may be seen that center coil 50 is equidistantly positioned 
between outer coils 60 and 62 such that actuator 70 is in a 
neutral position. When actuator 70 is in the neutral 
position, it may be seen that the poles associated with pole 
contacts 38 and 40 do not make electrical communication with 
any of contacts 42, 44, 46 or 48. Electromechanical switch 
device 10 is thus in a neutral state prior to interconnection 

with a power source. 

However, with reference to Figures 4(b)-4(e), it may be 
seen that, when electromechanical switching device 10 is 
connected between two power sources, it automatically operates 
to establish electrical communication between like terminals 
of the power sources. Thus, for example, in Figure 4(a), the 
connection of leads 23 and 25 to the positive and negative 
terminals of a power source creates a circuit through center 
coil 50 so that it has a north and south magnetic poles, with 
these poles being respectively designated as "N" and "S". 
Correspondingly, contact 40 is negatively biased while contact 
42 is positively biased. When leads 29 and 31 are 
respectively connected to the positive and negative terminals 
of a second power source an electrical circuit is established 
between outer coils 50 and 62 which generate associated 
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magnetic poles. Here, due to their opposite winding, coils 60 
and 62 have south poles opposed to or facing one another and 
north poles outwardly opposite one another. As a result, coil 
50 is repelled from coil 60 and attracted to coil 62. Coil 50 
thus moves to the right as is shown in Figure 4(b), and 
actuator 70 toggles switch 34 so that contact 40 is placed in 
electrical communication with contacts 44 and 46 while contact 
38, is placed in electrical communication with contact 42. 
Thus, the positive terminals of the two power sources are in 
electrical communication with one another and the negative 
terminals of the two power sources are in electrical 
communication with one another. Correspondingly, contact 42 is 
positive while contacts 44, 46 are negatively biased. 

If the connection to each of the power sources is 
reversed, as is shown in Figure 4(c), a similar circuit 
configuration results. Here, leads 23 and 25 are respectively 
connected to the negative and positive terminals of the first 
power source. while leads 29 and 31 are respectively connected 
to the negative and positive terminals of the second power 
source. This reverses the magnetic poles for each of coils 
50, 60 and 62. However, due to this reversal, coil 50 still 
shifts to the right by being attracted to coil 62 and being 
repelled from coil 60. Actuator 70 again moves to the right 
placing electrical contact 38 in communication with electrical 
contact 42 and electrical contact 40 in communication with 
contacts 44 and 46. However, since the electrical bias of 
each of the contacts is reversed, once again the positive 
terminals of the two power sources are in communication as are 
the negative terminals. 

With reference to Figure 4(d), the electrical connection 
to the first power source by leads 23 and 25 are the same as 
that shown in Figure 4(b). Here, however, the electrical 
connection of leads 29 and 31 are reversed so that lead 29 is 
connected to the negative terminal of the second power source 
and lead 31 is connected to the positive terminal. When so 
connected, coil 50 has its magnetic polarity the same as that 



shown in Figure 4(d). However, each of coils 60 and 62 are 
reversed so that now the north poles face one another with the 
south poles opposite one another. Accordingly, coil 50 will 
be attracted to coil 60 and repelled by coil 62. Coil 50 and 
actuator 70 thus move to the left as is shown in Figure 4(d). 
This places electrical contact 38 in communication with 
contacts 44, 46 and electrical contact 40 in communication 
with electrical contact 48. Since electrical contacts 44 and 
46 are positively biased, and since electrical contact 48 is 
negatively biased, with respect to the second power source, 
the positive polarities of each of the power sources are again 
in communication as are the negative terminals. 

Finally, in Figure 4(e), the electrical connection of 
leads 29 and 31 to the second power source are the same as 
shown in Figure 4(b). Here, however, the electrical 
connection of leads 23 and 25 are reversed with respect to the 
first power source with lead 23 being connected to the 
negative terminal and lead 25 being connected to the positive 
terminal. Accordingly, in comparison with Figure 4(b), the 
magnetic polarity of coil 60 and 62 remains the same while the 
magnetic polarity of coil 50 is reversed. In this 
configuration, coil 50 is attracted to coil 50 and repelled by 
coil 62, thus causing it and actuator 70 to move to the left. 
Again, contact 38 is placed in electrical communication with 
contacts 44, 46 while contact 40 is electrically in 
communication with contact 48. Since leads 23 and 25 are 
reversed, however, contact 38 is negatively biased and contact 
40 is positively biased with respect to the second power 
source. Accordingly, matching polarity is again achieved. 

While the present invention has been described with 
respect to an electromechanical switching device that is 
operative to automatically ensure that like terminals of two 
power sources are placed in communication, such as would be 
desirable for an automobile "jumper cable*', the ordinarily 
skilled person in this field would recognize that the 
exemplary embodiments shown in Figures 1-4 could be modified 



to ensure that opposite polarity terminals of two power 
sources are automatically placed in communication. Thus, with 
reference to Figure 5, it may be seen that merely the 
reversing of the winding of coil 50 is all that is required to 
accomplish this task. Figure 5 may readily be compared to 
Figure 4(b) to determine that an opposite result occurs by 
this reverse winding of coil 50. Here, when leads 23 and 25 
are respectively connected to the positive and negative 
terminals of a first power source, the magnetic polarity of 
coil 50 is reversed so that its north pole is located on the 
left side and the south pole is located on the right side. 
When leads 29 and 31 are connected, a polarity of coil 60 and 
62 are the same as that shown in Figure 4(b). As a result of 
reversing the polarity of coil 50, though; coil 50 is 
attracted to coil 60 and repelled by coil 62. Thus, coil 50 
and actuator 70 move to the left. This toggles switch 34 so 
that contact 38 is placed in electrical communication with 
contacts 44 and 46 while contact 40 is placed in communication 
with contact 48. Thus, in a positive terminal of the first 
power source is connected to the negative terminal of the 
second power source and the negative terminal of the first 
power source is connected to the positive terminal of the 
second power source. A similar result of connecting opposite 
polarities would occur for the other possible connection 
states, as well. 

Moreover, it should be appreciated that, in the 
embodiment shown in Figures 1-5, coils 60 and 62 are held 
stationary, while coil 50 and actuator 70 translate between 
coils 60 and 62. It should be understood, though, that coil 
50 could be stationary and the structure provided so that 
coils 60 and 62 translate along with the actuator 70. Also, 
as described below, it is possible that all three coils 50, 60 
and 62 be held stationary while translating only the actuator 
70. 

A third alternate embodiment of the present invention is 
shown in Figures 6-8 where an electromechanical switching 
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device 110 employs a solenoid 135 as switch control device 
136. Here again, electromechanical switching device 110 
includes a pair of leads 123, 125 which are adapted to 
interconnect to a first power source such as battery 112. A 
second pair of leads 129 and 131 are likewise provided to 
connect to a second power source such as battery 114. Leads 
123, 125 connect to a central winding 150 of solenoid 135 by 
means of leads 153 and 155. Leads 123 and 125 are also 
connected to contacts 138 and 140 respective of switch 134. 
Lead 129 is connected by lead 163 to a first outer winding 160 
of solenoid 135, and outer winding 160 is connected to a 
second outer winding 162 of solenoid 135 by means of a lead 
164. Electrical connection is then made by lead 131 to coil 
162 by way of lead 165. Lead 129 also establishes electrical 
communication to contacts 142 and 148 of switch 134 while lead 
131 is in electrical communication with contacts 144 and 146 
of switch 134. centering springs 172 and 174 maintain 
actuator 170 in a neutral position, for example, against 
sidewall 121 of the housing for electromechanical switch 110. 

Thus, it should be appreciated that the structure of the 
third exemplary embodiment shown in Figure 6 is identical with 
respect to the embodiment shown in Figures 1-4 except that a 
single solenoid 135 having multiple windings replaces coils 
50, 60 and 62. Here, also, it should be appreciated that 
actuator 170 includes as a- portion thereof a magnetic 
permeable material such that actuator 170 translates axially 
within solenoid 135. Thus, solenoid 135 remains stationary 
within the housing while actuator 170 interacts with switch 
134 to change to the electrical state thereof. 

The structure of solenoid 135 may best be seen in 
reference to Figures 7 and B. Solenoid 135 is preferably 
about 2.5-3.0 inches (6.3-7.6 cm) long and 1.0-1.25 inches 
(2.5-3.2 cm) in diameter. Here, it may be seen that coil 150 
is wound on an insulated spool 178 while coils 160 and 162 are 
respectively wound on insulating spools 180 and 182. Spools 
178, 180 and 182 are preferably formed of an insulating 



material; such as plastic. Spool 178 is separated from each 
of spools 180 and 182 by means of a spacer or washer 184 
preferably formed of a magnetic permeable material such as 
soft iron. A pair of end caps 186 and 188 enclose opposite 
ends of solenoid 135 with the end caps formed of a magnetic 
permeable material, again such as soft iron. With this 
construction, end caps 186 and 188 get polarized, 
respectively, by coils 160 and 162. End caps 186 and 188 have 
inwardly facing conic surfaces 187 and 189. 

Actuator 170 includes an elongated rod 172 which extends 
axially through solenoid 135 and is in the form of a 
cylindrical rod made from metallic material, such as stainless 
steel. A core 190 is positioned centrally in cavity 192 
formed between end caps 186, 188 and spools 178 , 180 and 182. 
Core 190 is formed of a magnetic permeable material, such as 
soft iron that reacts to the magnetic fields generated by 
solenoid 135, and has opposite f rastoconical ends 197 and 199 
configured similarly to surfaces 187 and 189. Rod 172 is 
secured to core 190 by means of suitable clips 194 so that rod 
172 and core 190 translate together as a single unit. 

From this description, it should be appreciated that 
coils 150, 160 and 162 perform a similar function as coils 50, 
60 and 62. Here, however, the shifting of actuator 170 to the 
left or right occurs as a result of the interaction of the 
magnetic permeability of core 190. Actuator 170 thus actuates 
switch 134 similarly to that described with respect to switch 
34. 

From the foregoing, it should be appreciated that the 
present invention also includes a method having shown desired 
electrical interconnection automatically between a pair of 
power sources where each of the power sources includes a 
positive terminal and a negative terminal. This method is 
accomplished by the structure described above, but broadly 
includes the first step of producing a first magnetic field 
associated with a first one of the power sources and producing 
a pair of second magnetic fields associated with a second one 



of the power sources. Finally, the broad method includes 
actuating a switch in response interaction between the first 
magnetic field and the second magnet fields thereby to 
establish electrical interconnection between the desired 
terminals of the power sources. 

This method preferably includes the step of actuating the 
switch so as to establish electrical interconnection between 
the like terminals of the power sources. The step of 
producing the first and second magnetic fields is accomplished 
by electrically interconnecting the positive terminal and 
negative terminal associated with a first one of the power 
sources to a first current-carrying coil and electrical 
interconnecting the oppositely polarized terminals associated 
with a separate one of the power sources to a pair second 
current-carrying coils in a manner such that the second 
magnetic fields are oriented oppositely with respect to one 
another. The method then includes interposing the first 
current-carrying coil between the second current-carrying 
coils in spaced relation and actuating the switch in response 
to relative movement between the first and second coils. 

Accordingly, the present invention has been described 
with some degree of particularity directed to the exemplary 
embodiment of the present invention. It should be 

appreciated, though, that the present invention is defined by 
the following claims construed in light of the prior art so 
that modifications or changes may be made to the exemplary 
embodiments of the present invention without departing from 
the inventive concepts contained herein. 
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I claim : 

1. An electromechanical switching device operative 
to electrically interconnect a positive terminal of a first 
power source to a selected one of a positive and negative 
terminal of a second power source and a negative terminal of 
said first power source to another one of the positive and 
negative terminals of said second power source thereby to 
define a selected coupled state for the first and second power 
sources , comprising : 

(a) a switch including a first pair of contacts, a 
second pair of contacts and a third pair of contacts, said 
switch movable between a first state wherein each of said 
third pair of contacts is placed in electrical communication 
with a respective one of said second pair of contacts and a 
second state wherein each of said third pair of contacts is 
placed in electrical communication with a respective one of 
said second pair of contacts; 

(b) a first pair of electrical leads having first ends 
each respectively connected to a selected one of said first 
pair of contacts and to a selected one of said second pair of 
contacts in a configuration such that electrical communication 
between each of said third electrical contacts and said first 
pair of electrical leads is reversed when said switch moves 
from said first state to said second state, said first pair of 
electrical leads having second ends adapted to connect 
respectively to the positive and negative terminals of one of 
said first and second power sources; 

(c) a second pair of electrical leads having first ends 
each respectively connected to a selected one of said third 
contacts and second ends adapted to connect respectively to 
the positive and negative terminals of another of said first 
and second power sources; and 

(d) a switch controller including a plurality of 
current-carrying coils in electrical communication with said 
first and second pairs of electrical leads and an actuator 
coupled to said switch, said current carrying coils operative 
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upon connection of the second ends of said first and second 
pairs of leads to said first and second power sources to 
produce a composite magnetic field, said coils arranged such 
that said actuator interacts with said composite magnetic 
field to automatically move said switch into whichever one of 
said first and second states that interconnects said first and 
second power sources in the selected coupled state regardless 
of. the respective connections of the second ends of said first 
and second pairs of leads to the positive and negative 
terminals of said first and second power sources. 

2. An electromechanical switching device according to 
claim 1 wherein said switch is a double pole double throw 
switch. 

3. An electromechanical switching device according to 
claim 1 wherein said switch controller includes an inner coil 
interposed between a pair of outer coils, said inner and outer 
coils movable with respect to one another as a result of 
magnetic interaction therebetween when current flows 
therethrough, said actuator secured to one of the inner and 
outer coils for common movement therewith, 

4. An electromechanical switching device according to 
claim 1 wherein said switch controller includes an inner coil 
interposed and movable between fixed first and second outer 
coils, said actuator secured to said inner coil for common 
movement therewith. 

5. An electromechanical switching device according to 
claim 4 wherein said first and second coils are spiral wound 
in opposite directions with respect to a common coil axis and 
are electrically interconnected so that, when current is 
passed therethrough, said first and second coils respectively 
produce magnetic fields having a common polarity opposed to 
one another. 

6. An electromechanical switching device adapted for use 
with a pair of power sources each including a positive 
terminal and a negative terminal, said electromechanical 
switching device operative to establish electrical 
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communication between like terminals of the power sources, 
comprising: 

(a) a plurality of current-carrying coils each adapted 
to electrically connect in a selected connection state to the 
oppositely polarized terminals associated with a respective 
one of said power sources to produce an associated magnetic 
field so that a composite magnetic field is established; and 

(b) a switch magnetically coupled to said coils and 
operative when said coils are connected to the power sources 
to interact with the composite magnetic field thereby to 
interconnect the like terminals of the power sources 
irrespective of the selected connection state of said coils. 

7. An electromechanical switching device according to 
claim 6 wherein said switch includes an actuator and a 
plurality of switch contacts. 

8. An electromechanical switching device according to 
claim 6 wherein said electromechanical switching device 
consists of three said coils. 

9. An electromechanical switching device according to 
claim 8 wherein said coils are positioned about and are 
aligned along a longitudinally extending coil axis. 

10. An electromechanical switching device according to 
claim 9 Including a pair of longitudinally spaced apart outer 
coils and an Inner coil interposed therebetween in spaced 
relation from each of said outer coils. 

11. An electromechanical switching device according to 
claim 10 wherein each of said coils includes a spool and a 
spiral winding of wire supported thereon. 

12. An electromechanical switching device according to 
claim 10 wherein said outer coils are wound in opposite 
directions . 

13. An electromechanical switching device according to 
claim 10 wherein said outer coils are wound with a common 
piece of wire. 

14. An electromechanical switching device according to 
claim 7 wherein said coils are aligned along a longitudinally 
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extending coil axis, said actuator extending through said 
coils along the coil axis and operative to move longitudinally 
therealong when said switch interacts with the composite 
magnetic field, 

15. A method of ensuring desired electrical 
interconnection automatically between a pair of power sources, 
wherein each of said power sources includes a positive 
terminal and a negative terminal, comprising the steps of; 

(a) producing a first magnetic field associated with a 
first one of said power sources; 

(b) producing a pair of second magnetic fields 
associated with a second one of said power sources; and 

(c) actuating a switch in response to interaction 
between said first magnetic field and second magnetic fields 
thereby to establish electrical interconnection between the 
desired terminals of said power sources, 

16. The method according to claim 15 wherein the step of 
producing said first magnetic field is accomplished by 
electrically interconnecting the positive terminal and the 
negative terminal associated with a first one of said power 
sources to a first current-carrying coil, and wherein the step 
of producing said second magnetic fields is accomplished by 
electrically interconnecting the oppositely polarized 
terminals associated with a second one of said power sources 
to a pair of second current-carrying coils in a manner such 
that the second magnetic fields are oriented oppositely with 
respect to one another. 
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ABSTRACT 

An electromechanical switching device ensures automatic 
selected polarity interconnection between terminals of two 
power sources. A double pole double throw (DPDT) switch has 
three pairs of contacts. A first pair of leads connect to two 
pairs of contacts in a manner that reverses polarity when 
switched, while a second pair of leads connect to the other 
pair of contacts. A switch controller employs a plurality of 
coils in electrical communication with the two pairs of leads. 
The coils are arranged and configured so that, when the two 
pairs of leads are connected to the respective power sources, 
the coils cause an actuator to move the switch automatically 
into the correct polarity state regardless of the connections 
of the leads. The invention is described as a battery jumper 
cable and to automatically connect like terminals of a pair of 
batteries. The invention encompasses the method of this 
device. 
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NEW ABSTRACT 



An electro-mechanical switching device (10) ensures automatic selected polarity 
interconnection between terminals of two power sources (14, 12). A double pole 
double throw (DPDT) switch (34) has three pairs of contacts. A first pair of leads 
connect to two pairs of contacts in a manner that reverses polarity when switched, 
while a second pair of leads connect to the other pair of contacts. A switch 
controller (36) employs a plurality of coils in electrical communication with the 
two pairs of leads. The coils are arranged and configured so that, when the two 
pairs of leads are connected to the respective power sources (14, 12), the coils 
cause an actuator to move the switch (34) automatically into the correct polarity 
state regardless of the connections of the leads. The invention is described as a 
battery jumper cable and to automatically connect like terminals of a pair of 
batteries (14, 12). The invention encompasses the method of this device. 



Form PCT/ISA/210 (continuation of first shcct(2))(July 1992)* 



INTERNATION EARCH REPORT 



Imer^^^Bl application No. 
PCT^S97/12310 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) : H02B 1/24 
US CL : 307/127 

According to International Patent Classification (IPC) or to both national classincaiion and IPC 

B. FIELDS SEARCIIEP ^ 

Minimum documentation searched (classification system followed by classification symbols) 

U.S. : 307/127,10.1, 10.7, 9.1, 130. 131. 10.8, 134. 138; 361/84, 82. 77. 79. 42. 246, 245; 320/25. 26; 340/636; 

Documcnution searched other than minimum documentation to the extent that such documents are included in Uie fields searclied 



Electronic data base consulted during the iniernational search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



US 5,539,610 A (WILLIAMS ET AL) 23 JULY 1996 
(23/07/96), FIG. 1-4. 

US 4,471,400 A (REZA) 11 SEPTEMBER 1984 (11/09/84), 
FIG. 1. 

US 4,520,419 A (LOCHER ET AL) 28 MAY 1985 
(28/05/85), FIG 1. 

US 4,857,985 A (MILLER) 15 AUGUST 1989 (15/08/89), 
FIG 1-2 



Relevant to claim No. 



1-14 



1-14 



1-14 



M4 



j Q Further documents arc listed In the continuation of Box C. See patent family annex. 



■A" 

■E" 
■L' 

•O" 
.p. 



Special ciicsorics of died documenu: 

document defining ihc general tute of Uie »n which li not cowldered 
to be of particular relevance 

earlier documenl published on or after die Iniemaiional niing date 

document which may ihrow doubu on priority ctalm(0 or which li 
cited to csubllth die publication date of anoOier ciution or odicr 
ipcclal icaMn (as ipcclfied) 

document refcrrloc to an oral disclosure, use. exhibition or other 
mearu 

document published prior to the Iniemaiional filUiK date but later Oian 'St * document member of die same patent family 



•X- 



■Y" 



Utcr document published after Uie iiiiernational Hling date or priority 
date and not In conflict widi die application but cited to understand die 
principle or theory underlying die invention 

document of particular relevance; die claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when die document Is ukcn alone 

document of particular relevance; die cUimcd invention cannot be 
considered to Involve an Inventive step when die document is 
combined wtdi one or more odicr such documcnii. such combination 
being obvloui to a person skilled in die art 



1 Date of the actual completion of the international search 
10 OCTOBER 1997 


Date of mailing of the international search report 

J 2 NOV 


1 Name and mailing address of tlic ISA/US 
Commissioner of Patents and Trademarks 

Box PCT ( 
Washington. D.C. 2023! j 

1 Facsimile No. (703) 305-3230 ' 


Audiorized officer 

VT- PETER GANJIA 
Telephone No. (71 


J-pp^ 

03) 308-1655 



Form PCTASAy2IO (second shccl)(July 1992)* 




NOTES TO FORM PCT/ISAy220 



These Notes arc intended to give the basic instructions coaocroing the filirig of amendments under Article 19 The 
Notes arc based oa the rcquircmcnU of the Patent Coopcralioa lYcaly and of the Rcculatjons and the AdministraUvc 
Instructions under that Treaty. In case of discrepancy between these Notes end those rcqui rcments, the! a tier a re a pph'cab) c 
For more dcUilcd infonnatioo, sec also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, --Article", '•Rule" and -'SccUon'* refer to the provisions of the PCT, the PCT ReguIaUons and the PCT 
Adnunistrativc Inslnictions, respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search rqxnt, one ojpportunity to amend the claims of the 
international aDplicatioa It ahoulAowcvcr be emphasized that, since ill parts of^c. interiaUoaal applicauWdainu 
descnplion and drawmgs) mav be anacndcd during the intemadaul preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international publication 
Furthermore, It should be emphasized that provisional protection is available in some Sutcs only. 

What^arta of the Uiteniatk>nal application may be amended 7 
Tbc claims ooly. 

The dcsajpUon and the drawings may only be amended during international preliminary examination under 
Chapter n. 

When 7 Within 2 months from the date of transmitul of the international search reporter 16 months from the priority 
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the IntcraaUonal Bureau after the expiration of the 
(&ulc4^ 1) before the completion of the Uchaical preparations for international publication 

Where not to file the amendments ? 

Tbe amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2), 

Where a demand for international preliminary cxaminau'on has been/is filed, sec below. 

How 7 Either by cancelling one or more enu're claims, by adding one or more new claims or by amending the text of 
one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearirig on a replacement sheet must be numbered in Arabic numerals. Wlicre a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims a rc renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

4 

What documents must/may accompany the amendments 7 
LetUr (Section 20S(b)): 

The amendmcnu must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confounded will) the •'SUtcmcnt under Article 19(1)" (sec below, under •'Slalemenl under Article 19(1)"), 

The letter must indicate the differences between the clainvs as filed and the claims as amended. It must, in 
particular, indicate, iii connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more clainu as filed; 

(v) the claim is the result of llie division of a claim as filed. 



Notes to Form PCr/ISA/220 (firel sheet) (July 1992) 
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NOTES TO FORM PCT/ISAy220 (continued) 

The fallowing cxAoipIc* Illustrate (he ntanncr b which amcndtsents must be explained In the 
acconipanylng letien 

1. jWbcrc originally tbcrd were AS chiou and after amendment of some claims there arc 51]: 

Qaima 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amendwl clakns bearing the same niunbcrs* 
claims 30, 33 and 36 unchanged j new claims 49 to 51 added.'* * 

2. [Where originally there were 15 claims and after amendment of all claims there are 111: 

Qaims 1 to 15 replaced by amended claims 1 to Xl." 

3. [Where originally there were 14 claims and the imendmenU consist in cancelling some claims and in adding 
new claims]: 

''aaims 1 to 6 and 14 undianged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
^'Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

pVhcre various lands of amendments are made]: 

Qaims 1-10 undianged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended daims 15, 16 and 17; new d aims 20 and 21 added." 



4. 



- •'Statement under Article 19(ir (Rule 46.4) 

The amendments may be accompanied by a suiemcnt explaining the amendments and Indicatbg any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Artidc 19(1)). 

The sutiemcnt will be published with the International application and the amcnded claims. 

The sutcmcnt should be brief, it should not exceed 500 words if in English or if translated into English. 

It should not be confounded with and docs not rcpUoe the letter indicating the differences between the dalms 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading 
preferably by using the words •*Sutement under Artidc 19(1).- 

It should not conUin any disparaging comments on the international search report or the relevance of dutions 
conuined in that report. Reference to dutions, relevant to a given claim, conuined in the intemauonal search 
report may be made <Mily in connection with an amendment of that daim. 

In what language 7 

The amendments must be nude in the language in which the btemaUonal application is published. The letter 

and anv statement accomDanvinff the flmendm^ntc mii«t Ki* in thf 



and anv statement eccom 
if that language is Englis 



ipanying the amendments must be in the same language as the international application 
h or French; otherwise, it must be in English or French, at the choice of the applicanu 



Consequence if a dctnand for international preliminary examtnatlon has already t>ecn filed 7 

If, at the time of filing any amendments under Artidc 19, a demand for international preliminary examination 
has already been submitted, the applicant m^st preferably, at the same lime of filing the amendments with the 
International Bureau, also file a copy of sudi amendments with the International Preliminary Examining 
^ Authority (sec Rule 62^a), first sentence). 

Consequence with regard to translation of the InUmationai application for entry into the national phase ? 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of or 
in addition to, the translaUon of the claims as filed. * 

For liirtherdcuils on the requirements of each designated/elected Office, sec Volume n of the PCT Applicants 
Guide. ' ' 
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TED STATES PATENT AND TRADEMARK OFFICE 



Dated: January 9, 1998 



Action: TRANSMITTAL OF 
PCT DEMAND 



RE: PCT Patent Application for 

Jerry R. Smith 
PCT International Application No.: 

PCT/US9712310 
PCT International Filing Date: 

July 9, 1997 
FOR: ELECTROMECHANICAL SWITCHING 
DEVICE 

•r To:^ *The Commissioner of Patents and Trademarks 
M'. - iBox PCT 

Washington, D.C. 20231 

Sir: 

Enclosed for filing please find the PCT Demand and Fee 
Calculation Sheet in reference to the above identified PCT Patent 
Application. Also enclosed is check no. 12145 in the amount of 
$652.00 for the filing fee. 

The Commissioner is hereby authorized to charge any 
deficiency in the payment of the required fee(s) or credit any 
overpayment to Deposit Account No. 13-1940. 

If you have any questions concerning this matter, please 
contact the undersigned attorney. 

Respectfully submitted, 
TIMOTHY J. MARTIN, P.C. 




Timothy J. Martin, #20,640 
Michael R. Henson, #39,222 
9250 W. 5th Avenue, Suite 200 
Lakewood, Colorado 80226 
(303) 232-3388 

CERTIFICATE OF MAILING UNDER 37 C.F.R. 1.10 

I hereby certify that the foregoing TRANSMITTAL OF PCT 
DEMAND and check no. 12145 in the amount of $652.00 is being 
deposited with the United States Postal Service as EXPRESS MAIL, 
LABEL NO. EI627082883US, The Commissioner of Patents ^j^^ 
Trademarks Office, Box PCT, Washington, D.C/}2^;231, on this / 
day of January, 1998. 





r/ttf dmand nmst t>c filed directly wh 
with die one chosen by the aitplkant. 

IPEA/_IIS 



mpetent International Preliminary E.\aminins Authori^^jf 
ill name or two-letter code of that Authority may h^^^i 



if two or more Aitihoriiies are competent, 
ted by the omdicant on the line below: 



PCT 

DEMAND 

under Article 3 1 of llie Palcnl Coopcrnlion Trenly: 
The undersigned rcqucsls Dial llie inlernolional application specified below l>e the s.il)|cci of 
international proliininnry examination acconling to the Patent Cooperation I rcaiy. 



CHAPTER II 



hlenlincniionof IPGA 


f nxamining Aulhorily use only ' — 

Oaic of receipt of DEMAND 


nox No. I IDF-NTIFICATION OP THE TNTKRNATIONAI. APPI.TCATION 


Applicnni's or iigcnl's fili: reference 

DN 1627 PCT 1 


Intcrnaiional npplicaiion No. 
PCT/US97/12310 


InlcrnftiionnI filing date (day/mondi/year) 

(09.07.97) 
09 July 1997 


(narlicsl) Piioriiy cliiic (day/mondi/ycai) 

(09.07.96) 
09 July 1996 



TUIcnf invcniion 
ELECTROMECHANICAL SWITCHING DEVICE 

nox No. n ArPLlCANT(S) 



Name and ntUiress: tFtimilynmnefi^tttsiifedt^yiitvennime: forutcuida^^^^^ 

The lutitreu nmst tnctude posmt ante undnnme ojcotmtiy.i 



The lutitrcu must Include p 

SMITH. Jerry R. 
5690 West Rowland Avenue 
Littleton, Colorado 80123 
United States of America 



Telephone No.: 

(303) 797-3029 



Pacsinule No.: 

(303) 794-4906 



Telcprinlcr No.: 



State (i.e. coimtty) of nationality: 
United States of America 



Stale (i.e. conntry) of resitlcncc: 
United States of America 



Name and address: ffmai/)w»«../.]W«/fcyiW«;,mnH^7^^^ 



Slate (i.e. countty} of nationality: 



Stale (i,e. countryj of residence: 



Name 



and address: (F. /r «««.*/»Hm.*Jt.y «, ; « h,ul Mult ufflM ,/«/,,„«/««. Uc ,„,,Ucu »..«, in.:l,..U ,.».«»/ auU .„uUuu„c ofa.u,„ry. ) 



Slate (i.e. count ly) of residence: 



Sheet No. . f. 



rnaiional npplicaiion No. 
PCT/US97/12310 



no)£ No. ni AGENT OU COMMON KEPUESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



m following person is ogcnt Q common reprcscnlalivc 

and [x^ has been appolnlctl earlier and represents (lie appilcanl(s) also for intcrnntional preliminary examinaiion. 
[ I is hereby nppoinied and any earlier appointment of (an) agcm(s)/common rcprescniaiive is l\ercby revoked. 

□ is hereby appointed, specifically for the procedure before the International Preliminary Examining Anlhorily, in 
addition to the agcnt(s)/common rcprescniaiive appointed earlier. 



Name and address: iVumWy name folhwed by given nwne: for a entity, full o/Ju itit iteslatmtitm. 
The uifUress must include posUtI cude and name of country.) 

HENSON. Michael R, 

MARTIN. Timothy J. 

9250 W. 5th Avenue, Suite 200 

Lakewood, Colorado 80226 

United States of America 



Telephone No.: 

(303) 232-3388 



pacsimllc No.: 

(303) 232-3288 



Tclcprinlcr No.: 



□ 



Mark this check-box where no agent or common representative is/has been appointed and ihc space above is used 
instead to indicate a special address to which correspondence should be sent. 



Rox No. lY STATEMENT CONCERNING AMENDMENTS 



The applicant wishes the Inlernalional Preliminary Examining Authority* 

(i) 10 start the internalional preliminary examination on the basis of the imernational application as originally filed. 

(II) [ I to take into account the amendments under Article 34 of 

[ I the description (amendments attaciied). 
[ I the claims (amendments attached). 
I I the drawings (amendments attached). 



to lake into account any amcndmems of the claims under Article 19 filed with the Intcrniuionnl Hurenu (a copy is 
attached). 



(iii) □ 

(iv) Q to disregard any amendments of the claims made under Article 1 9 and to consider them as reversed. 

(v) I — I postpone the start of the inlcrnational preliminary examinaiion until the expiration of 20 months fron\ tlic priority 
I — I jii^iess that Authority receives a copy of any amcndmems made under Article 19 or a noiici: from the appliciuU 

thai he docs not wish to make such amendments (Rule 69. 1 (d)). (This check-box tnny he marked only where the time 
limit ttiuler Article lOhns not yet expired.) 



♦ Where no check-box is marked, inlcrnational preliminary examination will start on the basis of the inlernalional applicuiion 
as odfiinally filed or. where a copy of amendments to the claims under Article 19 ond/or amendrncnls of the inlernalional 
application under Article 34 are received by the Inlernalional Preliminary Examining Authority before it has begun to draw 
up a written opinion or the international preliminary examinaiion report, as so amended. 

Rox No.V ELECTION OF STATES 



Tl»e applicant hereby elects all eligible Stales (that h; nil States which have been dexi^aatcd and which arc honnd hy 
Chapter II of the PCf) except 



(If the applicant does not wish to elect certain eligible States, the name(s) or cotintr)' codc(s) of those States nmst be 
indlcoled above.) 



PormPCT/iPEA/401 (second sheet) (January 1994; reprint July 1997) 



Sue Notes to tHe demand form 



Sheet No. .3. 



nalionnl application No. 
:T/US97/12310 



noxNo.VI CHECKLIST 









For International 1^ 


'reliminary 


The demand is accompanied by the following documents for the 




Examining Auihority use only 


lurposes or inicrnuminui piLiiiiiiiiiiiy cauiiuhuiiuii. 






received not received 


1 . amcndmenis under Article 34 






□ 


□ 


description : 


sheets 




claims : 


sheets 




1 — 1 
1 1 


1 1 


drawings : 


sheets 




□ 


□ 


2. letter accompanying amendments 






□ 


□ 


under Article 34 : 


sheets 




3. copy of amendments under Article 19 : 


sheets 




□ 


□ 


4, copy of statement under Article 19 : 


sheets 




□ 


□ 


5. other (specify): : 


sheets 




□ 


□ 


Ti»e demand Is also accompanied by the Itcm(s) marked below: 








1. [ 1 separate signed power of attorney 


4. 


a 


fee calculation sheet 




2. (~] copy of general power of attorney 


5. 




oihcr (specify): return 


postcard 


3. 1 1 statement explaining lack of signature 











HojtNo.Vn SlfiNATUREOFAPPUCANT. AGENT OU COMMON UEPnESENTATTVE 



Next tu each sigmUmc. iniUcate tlic name ofthepersm xlnnins ami the capacity in which the person sl^ns (ifmch capacity /.i nat oimouifrom reading the iiemamty 



Michael R. Henson, Agent for Applicant 



Por International Preliminary Examining Auihority use only 



I. Date of ttctuni receipt of DOM AND: 



2, 


Adjusted date of receipt of demand due 
loCORURCTIONS under Uulc 60.1(b): 


3. 


1 — 1 The date of receipt of the demand Is AFTEU the expiration of 19 months | — | The applicant has been 
LJ from the priority date and item 4 or 5. below, does not apply. L-J inforn^ed accortlingly. 


4. 


1 — 1 The date of receipt of the demand is WITHIN the period of 19 months from the priority dale as extended by virtue of 

1 1 nuicao.5, 


5. 


1 — 1 Although the date of receipt of the demand is after the expiration of 1 9 months from the priorily dale, the delay in arrival 
1 1 Is EXCUSED pursuant to Rule 82. 


pAr Tnti»rnnlinii:»l niifi^nil use nnlv 1 



Demand received from IPEA on: 



Form PCT/IPEAy40l (last sheet) (January 1994; reprint July 1997) 



Sat Notes to ttic denKtiul furm 



# 



PCX 



CHAPTER II 



FEE CALCULATION SHEET 
Annex lo IheDcmnnd forinternntiona! prcliminnry cxnminnlion 

I— For Inlcrnallonal Preliminary Examining Aulhorily use only 



Intcrnaiional 

opplicaiion No. PCX / U S9 7 / 1 2 3 1 0 



Applicant's or agent's ^„ 
filerefercncc DN 1627 PCT 



Dale stamp of the IPEA 



Applicant 

Jerry Smith 



Calculollon of prescribed fees 



L Preliminary examination fee 

1. Handling fee (Applicants from certain States are 
entitled to a reduction oj 7S% of the handling Jec. 
Where the applicant Is (or alt applicants ore) so en- 
titled, the amount to be entered at il is 2i% of the 
handling Jee.) 

3. Total of prescribed fees 

Add the amounts entered at P ond M 
and enter total in the TOTAL box 



$A90.00 



$162.00 



II 



$652.00 



TOTAL 



Mode of Payment 

rrrn authorization lo charee deposit | | , 

yOj account with the (l*EA (sec below) | | ^ash 

0 cheque check HQ. □ ^'""^P^ 
[ [ postal money order coupons 

1 I bank draft ^\\\^x {specify): 



r 



Deposit Account Aulhorl/uilon {this mode of payment may not be available at all IPEAs) 

Tl»c IPEA/ US [ I Is hereby authorUed to charge the total fees indicated above to my deposit nccouni. 

(tills checii-box may be marlied only if t\ie conditions for deposit accounts of the If'EA so permit) is hereby 
LM uulhofizcd to charge any deficiency or credit any overpayment in the total fees (cuiicaiecl above lo 
my deposit account. 



13-1940 



Deposit Account Number 



09 /Od./?^ 

Dale (day/montlt/year) 




Signature 



Porm PCT/lPEAy401 (Annex) (January 1996; reprint July 1997) 



See Notes to the fee calculation she at 



PATE NT COO P E R AT 1 0 N TR E ATY 




wo 98/01928 
PCT/US97/12310 



From the INTER 



: V ^>^J^v:t INFORMING THE APPLICANT OF THE 

■V^: ^lW'^^ OF THE INTERNATIONAL 

: ' TO THE DESIGNATED OFFICES 

0 ^i^ph^U'^^ w-'-^v '-r-'.^.;.-,;:*;:^. •!,^•ir;'r^: 

;'v^.^/^^';^!^^^^^ 47.1(c);first sentence)-r:jy:.; v 

r— — — ;., : .... i 



Date of mailmg (day/month/year) :v^yii>:- ' i^t xt^' -^V^^i^v 
5 January 1 998 (1 S^Ol .98) ' . 'y^'-'^}'^^^ : 



. Applicant's or agent's file reference . ' : t ; : . / : ' -jii' 



■. International application NOv j/j^^r: • • ; 
iii^i;PCT/US97/123iO#M 



To: 




; MARTIN, Timothy, J. 
Timothy J. Martin, P.O. 
'Suite 200 / 
9250 W. 5th Avenue 




:, Lakewood, CO 80226 
.'•'eTATS-UNIS D'AMERIQUE 



IMPORTANT NOTICE 



International filing date (day/month/year) 
fi^ 09' July: 1997 (09.07.97) : . 



Priority date (day/montWyear) 
09 July 1996 (09.07.96) 



.Applicant 'I'v': -v •:..,.■;>!);' ■:r^*''.:^'; v?;^-^ ^tv't-; : ..: ■ 

^^!^K:rfsMITH^ljerr^rR:'i^:)?3SM;^ 



\, as provided In Article 20, the international application 
date of mailing of this Notice: 





V> the communication of the International application has duly taken place on the date of mailing indicated above and no copy 
ii i^of the international application is required to be furnished by the applicant to the designated Office(s). 



; this time: 



Offices do not require the 



•ipiThe communication witi be made to those.Offloes only upon their request. Furthermore, those Ofh 
)v* applicant to furnish a copy of the International application (Rule 49.1(a*bis)). 

= 3,v Enclosed with this Notice'ls a copy of the Iniei'natlohal application as published by the International Bureau on 
i^i'lj 15'Jariuary 1998(V5^ ; V 

;M'fREMINDER REGARDING CHAPTER II (^^^ Rule 54.2) 

^'ii'iilf the applicant wishes to po^^^^ phase until 30 months (or later in some Offices) from the priority 

• i?V*date, a demand for international preliminary examination must be filed with the competent Internatiof^al Preliminary 
v^ji^-jExamining Authority before the expiration of.l9^months from the priority date. . 

- It is the*"applicant*s'solo reispo^^^^ to monitor the*! 9-month time limit. ^ 

; Note thaVohlVan applicant who U^^^ PCT Contracting State which is bound by Chapter II has the 

' right to file a demand for International preliminary examination. 

. "nREMINDER REGARDING ENTRY. INTO JHE NATIONAL PHASE (Article 22 or 39(1)) 

'ii ■( if the'appiica^^^^ with thiYnterriatidtial application in the niational phase, he must, within 20 months 

1 or 30 months/or later Iri some Offices; perform the acts referred to therein before each designated or elected Office. 

' :''''For furthe^^^^^^^ informVtloVoh the time' H to be performed for entering the national phase, see the 

!;* Annex to Form PCT/lB/301. (Notification of Receipt of Record Copy) and Volume 11 of the PCT Applicant's Guide. 




Authorized officer . . 

• - -I V V- J. Zahra 

Telephone No. (41-22) 338.83.38 



Pt5;f%iiMD^;y Form PCTyiB/30a.( July . 1 896) -^dyMi!} --i )^^^:i^ii^^c-^^^^ v'-- ^ 



1840974 



ATENT COOPERATION TRl 



Prom the 

INTERNATIONAL PREUMIN 



To: 



v^HP^am: 



INING AUTHORITY 



TIMOTHY J. MARTIN 
TIMOTHY J. MARTIN, P.C. 
9250 W. 5TH AVENUE 
SUITE 200 
LAKEWOOD CO 80226 



mo 
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(57) Abstract 

An clectTomcchanical switching device (10) ensures automatic selected polarity Interconnection between terminals of two power 
sources (14 12). A double pole double throw (DPDT) switch (34) has three pairs of contacts. A first pair of leads connect to two pairs 
of contacu In a manner that reverses polarity when switched, while a second pair of leads connect to the other pair of contacts. A switch 
controller (36) employs a plurality of coils in electrical communication with the two pairs of leads. The coils arc arranged and configured 
so that when the two pairs of leads are connected to the respective power sources (14. 12). the coils cause an actuator to move the switch 
(34) automatically into the contct polarity state rcganlless of the connections of the leads. The invention Is described as a battery Jumper 
cable and to automatically connect like terminals of a pair of batteries (14. 12). The invention encompasses Uic method of this device. 
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ELECTROMECHANICAL SWITCHING DEVICE 
RELATED APPLICATION 
This application claims the benefit of U.S. Provisional 
Application No. 60/021,435, filed July 9, 1996. 

FIELD OF INVENTION 
The present invention is directed to electromechanical 
switches for automatically providing a desired polarity 
connection between two sources of power. Though not by way of 
limitation, the present invention finds particular application 
in the automotive field in order to properly interconnect like 
terminals of a pair of vehicle batteries for recharging. 

BACKGROUND OF THE INVENTION 
Relays and switches are used in a variety of industrial 
and commercial applications where there is a need to control 
■power. A relay may be either an electromechanical or solid- 
state device to control other devices connected to an output. 
Relays are generally associated with controlling the 
transmission of electric current in a circuit. 

Electromechanical relays are used as switches that make 
or break a circuit by mechanical operation. Here, an 
electromagnet moves an armature when current flows through the 
electromagnet, and the armature acts as a switch. Where the 
magnetic field produced by a current-carrying coil is used to 
magnetize and move a plunger, the electromagnet may also be 
referred to as a solenoid. 

It is known to employ either electromechanical or solid- 
state switches in order to ensure proper polarity connection 
between two sources of power. One exemplary application for 
such use is in the automotive field for the purpose of 
interconnecting rechargeable batteries. It is not uncommon 
for vehicles having rechargeable batteries, such as 
automobiles, busses, trucks, etc. and even watercraft to 
require boosts on their batteries from external sources of DC 
power. For example, in emergency situations, it may be 
necessary to jump-start a vehicle by connecting one vehicle's 
"dead" battery to another vehicle's "live" battery. Jumper 
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cables can be used for this purpose, but it is imperative to 
connect the batteries with proper polarity, i.e. positive to 
positive and negative to negative. Failure to do so can 
potentially cause serious damage to either or both vehicles' 
electrical systems. 

In the past, a variety of techniques have been employed 
by others to ensure proper interconnection between vehicle 
batteries. For example, U.S. Patent No. 4,400,658 to Yates, 
issued August 23, 1983, relates to a battery cable jumper 
arrangement incorporating a plurality of solenoids and a 
switching arrangement. A pair of double pole, double throw 
(DPDT) switches are actuated by the solenoids to ensure 
correct polarity of connection between the power source and 
the battery, irrespective of the connected arrangement of the 
cable pairs. In U.S. Patent No. 5,103,155 to Joannou, issued 
April 7, 1992, a battery charging system utilizes solid-state 
components interconnected between two pairs of booster cables. 
Joannou' s device incorporates an electronic polarity sensing, 
monitoring and alarm circuit and a polarity sensing relay. 

SUMMARY OF INVENTION 
It is an object of the present invention to provide an 
new and useful electromechanical switching device which is 
adapted for interconnection between a pair of power sources 
and operative to establish electrical communication between 
desired terminals of the power sources, such as between like 
terminals . 

It is another object of the present invention to provide 
an electromechanical switching device which utilizes either 
electromagnetic or solenoid technology to ensure proper 
interconnection between two power sources. 

A further object of the present invention is to provide 
a new and useful electromechanical switching device v/hich is 
relatively easy and inexpensive to manufacture. 

Yet another object of the present invention is to provide 
a new and useful methodology for ensuring automatic, desired 
electrical interconnection between two sources of power. 
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The present invention is particularly adapted to 
interconnect like terminals of a pair of power sources. To 
this end, the invention broadly includes a plurality of 
current-carrying coils each adapted to electrically connect in 
a selected connection state to the oppositely polarized 
terminals associated with the respective one of the power 
sources to produce an associated magnetic field so that a 
composite magnetic field is established for the plurality of 
coils. A switch is then magnetically coupled to the coils and 
is operative when the coils are connected to the power sources 
to interact with the composite magnetic field thereby to 
interconnect the like terminals of the power sources 
irrespective of the connection states of the coils. 

In its basic forms, the invention provides an 
electromechanical switch device that is operative to 
electrically interconnect the positive terminal of the first 
power source to a selected one of the positive and negative 
terminals of the second power source and a negative terminal 
of the first power source of the other one of the positive and 
negative terminals of the second power source thereby to 
define a selected coupled state. This switching device 
includes a switch that has first, second and third pairs of 
contacts with the switch being movable between a first state 
wherein each of the third pair of contacts is place in 
electrical communication with respect to one of the second 
pair of contacts and a second state wherein each of the third 
pair of contacts is placed in electrical communication with 
respective to one of the second pair of contacts. 

A first pair of electrical leads have first ends 
connected to the first pair of contacts and also to the second 
pair of contacts in a configuration such that the electrical 
communication between the third electrical contacts and the 
first pair of the leads is reversed when the switch moves from 
the first state to the second state. A second pair of 
electrical leads have first ends connected to the third 
contacts • Second ends of both the first and second ends of 
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electrical leads are then adapted to connect respectively to 
the positive and negative terminals of the first and second 
power sources. 

A switch controller is provided which includes a 
plurality of current-carrying coils which are in electrical 
communication with the first and second pairs of electrical 
leads and an actuator coupled to set switch. The current- 
carrying coils, when connected to the power sources produce a 
composite magnetic field with the coils being arranged such 
that the actuator interacts with the composite magnetic field 
to automatically move the switch into whichever one of the 
first and second states results in the interconnection of the 
first and second power sources in the selected couple state 
regardless of the respective connections in the second ends of 
the leads to the power sources. 

Preferably, the switch is a double pole double throw 
switch, and the switch controller includes an inner coil 
interposed between a pair of outer coils. The inner and outer 
coils are movable with respect to one another as a result of 
the magnetic interaction when current flows through the coils. 
The actuator is then secured to one of the inner and outer 
coils for common movement therewith thereby to throw the 
switch. Preferably, the inner and outer coils are spiral 
wound and axially aligned so that the actuator may move in an 
axial direction internally of the coils. The actuator is 
preferably secured to the inner coil while the outer coils are 
fixed so that reciprocation of the inner coil reciprocates the 
actuator between first and second positions. The first and 
second coils are then wound in opposite directions relative to 
the common coil axis and are electrically interconnected so 
that, when current is passed therethrough, the first and 
second coils produce magnetic fields having a common polarity 
opposed to one another. The outer coils are, for convenience, 
are wound with a common piece of wire. 

Accordingly, the present invention is also directed to a 
method of ensure proper electrical interconnection between a 
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pair of power sources. The method includes these steps of 
producing a first magnetic field associated with a first one 
of the power sources, and producing a pair of second magnetic 
fields associate with a second one of the power sources. A 
switch is then actuated in response to interaction between the 
first and second magnetic fields thereby to establish 
electrical interconnection between like terminals of the power 
sources. This method accomplishes the step of producing the 
magnetic fields by interconnecting a first power source to a 
first current-carrying coil and the step of producing the 
second magnetic field is accomplished by connecting the second 
power source to a pair of second current-carrying coils in a 
manner such that the second magnetic fields are oriented 
oppositely with respect to one another. 

These and other objects of the present invention will 
become more readily appreciated and understood from a 
consideration of the following detailed description of the 
exemplary embodiments of the present invention when taken 
together with the accompanying drawings, in which: 

BRIEF DESCRIPTION OF DRAWINGS 
Figure 1 is a perspective view of a charging system 
according to the present invention; 

Figure 2 is a diagrammatic view of the charging system 

shown in Figure 1; 

Figure 3 is a circuit diagram showing the principal 
features of the charging system, and its associated 
electromechanical switching device, according -to a first 
exemplary embodiment of the present invention; 

Figures 4(a) through 4(e) are diagrammatic views 
illustrating the operation of the electromechanical switching 
device of Figure 3 in response to various connected states of 
the two power sources; 

Figure 5 is a diagrammatic view illustrating the 
operation of an electromechanical switching device according 
to a second embodiment of the present invention; 
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Figure 6 is a circuit diagram showing the principal 
features of the charging system, and its associated 
electromechanical switching device, according to a third 
exemplary embodiment. of the present invention; 

Figure 7 is a side view in elevation of the solenoid 
component for the electromechanical switching device depicted 

in Figure 6; and 

Figure 8 is a cross-sectional view of the solenoid as 

viewed about lines 8 - B in Figure 7. 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
The present invention is directed to an electromechanical 
.switching device that automatically provides desired polarity 
connection between two sources of power. For example, in the 
vehicle industry, which includes automobiles, buses, etc. and 
in the watercraft industry, rechargeable batteries are used to 
start the vehicle's or boat's engine. Sometimes, it is 
necessary to utilize the battery of one vehicle or craft to 
boost-start the engine of another. The present invention 
provides a means for automatically assuring that correct 
polarity connections between the electrical systems of two 
vehicles or water crafts are made. Thus, the present 
invention is described with this application in mind; however, 
it should be understood that other applications requiring 
desired polarity interconnection could employ the technique 
described herein. 

With that in mind, a first exemplary embodiment of the 
present invention is shown in Figure 1 wherein 
electromechanical switching device 10 is shown interconnecting 
two sources of power in the form of a first battery 12 and a 
second battery 14. Switching device 10 includes a housing 20 
and first and second electrical cables 22 and 28. Each of 
cables 22 and 28 are formed by a pair of electrical leads. 
Thus, it may be seen that first cable 22 includes a lead 23 
that terminates in an alligator clamp 24 that is connected to 
the positive terminal 15 of first battery 12. Lead 25 of 
first cable 22 also terminates in an alligator connector 26 
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that is connected to negative terminal 16 of first battery 12. 
Second cable 28 likewise has a pair of leads 29 and 31. Lead 
29 terminates in an alligator connector 30 that is connected 
to the positive terminal 17 of second battery 14. Similarly, 
lead 31 terminates in an alligator clamp 32 that is releasably 
connected to negative terminal 18 of second battery 14. 
Housing 20 contains electromechanical switching circuitry that 
ensures proper interconnection of the two power sources and, 
to this end, electrical leads 23, 25, 29 and 31 are 
electrically connected to this circuitry at ends opposite the 
respective alligator clamps. With reference to Figure 2, 

it may be seen that housing 20 includes a switch 34 and a 
switch control device 36 which determines the condition of 
switch 34. Switch 34 is preferably a double-pole double-throw 
(DPDT) switch which has its center contacts 38 and 40 
connected to the positive and negative terminals of Power 
Source "A" (in the form of battery 12). A first set of throw 
contacts 42 and 44 of switch 34 are connected respectively to 
the positive and negative terminals of Power Source "B" (in 
the form of battery 12) while a second set of throw contacts 
46 and 48 are cross- connected to first ends of leads 29 and 
31, This reverses the electrical communication between the 
third contacts and the electrical leads 29 and 31 which the 
switch is moved between switching states. Switch control 
device 36 is provided to control which pair of throw contacts 
42, 44 or 46, 48 are placed respectively in contact with the 
third set of contacts, designated as center contacts 38 and 40 
to define a first and second state for switch 34. That is, 
a switch control device 36 determines movement or the "throw" 
of switch 34 and accomplishes it in a manner that 
automatically puts the desired polarity in a connection 
between the two power sources. This condition may be referred 
to as the "coupled state" for the two power sources. 

Where electromechanical device 10 is employed as a jumper 
cable for vehicle or watercraft use, it is desired that the 
two power sources, such as batteries 12 and 14 be 
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interconnected so that like polarities are in electrical 
conununication to one another. Accordingly, for sake of 
explanation, a first exemplary embodiment of the present 
invention is shown in Figure 3 for connection to two power 
sources in the form of batteries 12 and 14 so that like 
polarities are interconnected as the coupled state. In Figure 
3, it may be seen that switch control device 36 is in the form 
of a plurality of current carrying coils which each produce 
associated magnetic fields so that the array of coils 
establishes a composite magnetic field that controls a 
position of an actuator for switch 34. 

In the first exemplary embodiment, a center coil 50 is 
wound counterclockwise and is in electrical communication with 
leads 23 and 25 respectively by way of leads 53 and 55. 
Center coil 50 is interposed in spaced relation between a pair 
of outer coils 60 and 62 with first outer coil 60 being wound 
counterclockwise and second outer coil 62 being wound 
clockwise, coils 60 and 62 are electrically interconnected to 
one another by electrical lead 64 and may preferably be wound 
from a common strand of wire. Coils 60 and 62 are in turn 
interconnected to leads 29 and 31, respectively, by leads 63 
and 65. As noted above, leads 23 and 25 have first ends that 
are connected, respectively, to contacts 38 and 4 0 of switch 
34. Lead 63 is connected to contacts 42 and 48 of switch 34, 
and lead 65 is connected to contacts 44 and 46 of switch 34. 

Preferably, coils 50, 60 and 62 are formed by spools 
which have hollow cores and about which a spiral winding of 
wire is supported. For example, center or inner coil 50 
includes a spool 52 having a longitudinally extending central 
bore 54 therethrough. Outer coil 60 includes a spool 66 
having a longitudinally extending bore 67 extending 
therethrough while coil 52 includes a spool 68 having a 
longitudinally extending bore 69 extending therethrough. 
Coils 50, 60 and 62 are preferably longitudinally aligned with 
one another along a common coil axis "X" so that bores 54, 67 
and 69 are aligned with one another. 



1 
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Switch 34 includes an actuator 70 that extends through 
bores 54, 67 and 69. In the first exemplary embodiment, 
actuator 70 is secured to spool 52 so that movement of coil 50 
to the left or right as shown in Figure 3 causes actuator 70 
to move to the left or right respectively. Coils 60 and 62 
are fixed with respect to the housing 20, in any convenient 
manner, and actuator 70 is spring biased by means of centering 
springs 72 and 74 acting, for example, against sidewall 21 of 
housing 20 so as to maintain actuator 70 in a neutral position 
wherein there is no electrical communication between contacts 
38, 40 and any of contacts 42, 44, 46 and 48. Electrical 
communication only occurs when a connection is made to the 
power sources. 

This neutral position is diagramed in Figure 4(a) . Here, 
it may be seen that center coil 50 is equidistantly positioned 
between outer coils 60 and 62 such that actuator 70 is in a 
neutral position. When actuator 70 is in the neutral 
position, it may be seen that the poles associated with pole 
contacts 38 and 40 do not make electrical communication with 
any of contacts 42, 44, 46 or 48. Electromechanical switch 
device 10 is thus in a neutral state prior to interconnection 
with a power source. 

However, with reference to Figures 4(b) -4(e), it may be 
seen that, when electromechanical switching device 10 is 
connected between two power sources, it automatically operates 
to establish electrical communication between like terminals 
of the power sources. Thus, for example, in Figure 4(a), the 
connection of leads 23 and 25 to the positive and negative 
terminals of a power source creates a circuit through center 
coil 50 so that it has a north and south magnetic poles, with 
these poles being respectively designated as "N" and "S". 
Correspondingly, contact 40 is negatively biased while contact 
42 is positively biased. When leads 29 and 31 are 
respectively connected to the positive and negative terminals 
of a second power source an electrical circuit is established 
between outer coils 60 and 62 which generate associated 
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magnetic poles. Here, due to their opposite winding, coils 60 
and 62 have south poles opposed to or facing one another and 
north poles outwardly opposite one another. As a result, coil 
50 is repelled from coil 60 and attracted to coil 62. Coil 50 
thus moves to the right as is shown in Figure 4(b), and 
actuator 70 toggles switch 34 so that contact 40 is placed in 
electrical communication with contacts 44 and 4 6 while contact 
38 is placed in electrical communication with contact 42. 
Thus, the positive terminals of the two power sources are in 
electrical communication with one another and the negative 
terminals of the two power sources are in electrical 
communication with one another. Correspondingly, contact 42 is 
positive while contacts 44, 46 are negatively biased. 

If the connection to each of the power sources is 
reversed, as is shown in Figure 4(c), a similar circuit 
configuration results. Here, leads 23 and 25 are respectively 
connected to^the negative and positive terminals of the first 
power source while leads 29 and 31 are respectively connected 
to the negative and positive terminals of the second power 
source. This reverses the magnetic poles for each of coils 
50, 60 and 62. However, due to this reversal, coil 50 still 
shifts to the right by being attracted to coil 62 and being 
repelled from coil 60. Actuator 70 again moves to the right 
placing electrical contact 38 in communication with electrical 
contact 42 and electrical contact 40 in communication with 
contacts 44 and 46. However, since the electrical bias of 
each of the contacts is reversed, once again the positive 
terminals of the two power sources are in communication as are 
the negative terminals. 

With reference to Figure 4(d), the electrical connection 
to the first power source by leads 23 and 25 are the same as 
that shown in Figure 4(b). Here, however, the electrical 
connection of leads 29 and 31 are reversed so that lead 29 is 
connected to the negative terminal of the second power source 
and lead 31 is connected to the positive terminal. When so 
connected, coil 50 has its magnetic polarity the same as that 
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Shown in Figure 4(d). However; each of coils 60 and 62 are 
reversed so that now the north poles face one another with the 
south poles opposite one another. Accordingly, coil 50 will 
be attracted to coil 60 and repelled by coil 62. Coil 50 and 
actuator 70 thus move to the left as is shown in Figure 4(d). 
This places electrical contact 38 in conununication with 
contacts 44, 46 and electrical contact 40 in communication 
with electrical contact 48, Since electrical contacts 44 and 
46 are positively biased, and since electrical contact 48 is 
negatively biased, with respect to the second power source, 
the positive polarities of each of the power sources are again 
in communication as are the negative terminals. 

Finally, in Figure 4(e), the electrical connection of 
leads 29 and 31 to the second power source are the same as 
shown in Figure 4(b). Here, however, the electrical 
connection of leads 23 and 25 are reversed with respect to the 
first power source with lead 23 being connected to the 
negative terminal and lead 25 being connected to the positive 
terminal. Accordingly, in comparison with Figure 4(b), the 
magnetic polarity of coil 60 and 62 remains the same while the 
magnetic polarity of coil 50 is reversed. In this 
configuration, coil 50 is attracted to coil 60 and repelled by 
coil 62, thus causing it and actuator 70 to move to the left. 
Again, contact 38 is placed in electrical communication with 
contacts 44, 46 while contact 40 is electrically in 
communication with contact 48. Since leads 23 and 25 are 
reversed, however, contact 38 is negatively biased and contact 
40 is positively biased with respect to the second power 
source. Accordingly, matching polarity is again achieved. 

While ) the present invention has been described with 
respect to^ an electromechanical switching device that is 
operative to automatically ensure that like terminals of two 
power sources are placed in communication, such as would be 
desirable for an automobile "jumper cable", the ordinarily 
skilled person in this field would recognize that the 
exemplary embodiments shown in Figures 1-4 could be modified 
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sources are automatically placed in communication. Thus, with 
reference to Figure 5, it may be seen that merely the 
reversing of the winding of coil 50 is all that is required to 
accomplish this task. Figure 5 may readily be compared to 
Figure 4(b) to determine that an opposite result occurs by 
this reverse winding of coil 50. Here, when leads 23 and 25 
are respectively connected to the positive and negative 
terminals of a first power source, the magnetic polarity of 
coil 50 is reversed so that its north pole is located on the 
left side and the south pole is located on the right side. 
When leads 29 and 31 are connected, a polarity of coil 60 and 
62 are the same as that shown in Figure 4(b). As a result of 
reversing the polarity of coil 50, though, coil 50 is 
attracted to coil 60 and repelled by coil 62. Thus, coil 50 
and actuator 70 move to the left. This toggles switch 34 so 
that contact 38 is placed in electrical communication with 
contacts 44 and 46 while contact 40 is placed in communication 
with contact 48. Thus, in a positive terminal of the first 
power source is connected to the negative terminal of the 
second power source and the negative terminal of the first 
power source is connected to the positive terminal of the 
second power source. A similar result of connecting opposite 
polarities would occur for the other possible connection 
states , as well . 

Moreover, it should be appreciated that, in the 
embodiment shown in Figures 1-5, coils 60 and 62 are held 
stationary, while coil 50 and actuator 70 translate between 
coils 60 and 62. It should be understood, though, that coil 
50 could be stationary and the structure provided so that 
coils 60 and 62 translate along with the actuator 70. Also, 
as described below, it is possible that all three coils 50, 60 
and 62 be held stationary while translating only the actuatbr ^ 



A third alternate embodiment of the present invention is 
shown in Figures 6-8 where an electromechanical switching 
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device 110 employs a solenoid 135 as switch control device 
136. Here again, electromechanical switching device 110 
includes a pair of leads 123, 125 which are adapted to 
interconnect to a first power source such as battery 112. A 
second pair of leads 129 and 131 are likewise provided to 
connect to a second power source such as battery 114. Leads 
123, 125 connect to a central winding 150 of solenoid 135 by 
means of leads 153 and 155. Leads 123 and 125 are also 
connected to contacts 138 and 140 respective of switch 134. 
Lead 129 is connected by lead 163 to a first outer winding 160 
of solenoid 135, and outer winding 160 is connected to a 
second outer winding 162 of solenoid 135 by means of a lead 
164. Electrical connection is then made by lead 131 to coil 
162 by way of lead 165. Lead 129 also establishes electrical 
communication to contacts 142 and 148 of switch 134 while lead 
131 is in electrical communication with contacts 144 and 146 
of switch 134. Centering springs 172 and 174 maintain 
actuator 170 in a neutral position, for example, against 
sidewall 121 of the housing for electromechanical switch 110. 

Thus, it should be appreciated that the structure of the 
third exemplary embodiment shown in Figure 6 is identical with 
respect to the embodiment shown in Figures 1-4 except that a 
single solenoid 135 having multiple windings replaces coils 
50, 60 and 62. Here, also, it should be appreciated that 
actuator 170 includes as a portion thereof a magnetic 
permeable material such that actuator 170 translates axially 
within solenoid 135. Thus, solenoid 135 remains stationary 
within the housing while actuator 170 interacts with switch 
134 to change to the electrical state thereof. 

The structure of solenoid 135 may best be seen in 
reference to Figures 7 and 8. Solenoid 135 is preferably 
about 2.5-3.0 inches (6.3-7.6 cm) long and 1.0-1.25 inches 
(2.5-3.2 cm) in diameter. Here, it may be seen that coil 150 
is wound on an insulated spool 178 while coils 160 and 162 are 
respectively wound on Insulating spools 180 and 182. Spools 
178, 180 and 182 are preferably formed of an insulating 
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material, such as plastic. Spool 178 is separated from each 
of spools 180 and 182 by means of a spacer or washer 184 
preferably formed of a magnetic permeable material such as 
soft iron. A pair of end caps 186 and 188 enclose opposite 
ends of solenoid 135 with the end caps formed of a magnetic 
permeable material, again such as soft iron. With this 
construction, end caps 186 and 188 get polarized, 
respectively, by coils 160 and 162. End caps 186 and 188 have 
inwardly facing conic surfaces 187 and 189. 

Actuator 170 includes an elongated rod 172 which extends 
axially through solenoid 135 and is in the form of a 
cylindrical rod made from metallic material, such as stainless 
steel. A core 190 is positioned centrally in cavity 192 
formed between end caps 186, 188 and spools 178, 180 and 182. 
Core 190 is formed of a magnetic permeable material, such as 
soft iron that reacts to the magnetic fields generated by 
solenoid 135, and has opposite f rastoconical ends 197 and 199 
configured similarly to surfaces 187 and 189. Rod 172 is 
secured to core 190 by means of suitable clips 194 so that rod 
172 and core 190 translate together as a single unit. 

From this description, it should be appreciated that 
coils 150, 160 and 162 perform a similar function as coils 50, 
60 and 62. Here, however, the shifting of actuator 170 to the 
left or right occurs as a result of the interaction of the 
magnetic permeability of core 190. Actuator 170 thus actuates 
switch 134 similarly to that described with respect to switch 
34 . 

From the foregoing, it should be appreciated that the 
present invention also includes a method having shown desired 
electrical interconnection automatically between a pair of 
power sources where each of the power sources includes a 
positive terminal and a negative terminal. This method is 
accomplished by the structure described above, but broadly 
includes the first step of producing a first magnetic field 
associated with a first one of the power sources and producing 
a pair of second magnetic fields associated with a second one 
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Of the power sources. Finally, the broad method includes 
actuating a switch in response interaction between the first 
magnetic field and the second magnet fields thereby to 
establish electrical interconnection between the desired 
terminals of the power sources. 

This method preferably includes the step of actuating the 
switch so as to establish electrical interconnection between 
the like terminals of the power sources. The step of 
producing the first and second magnetic fields is accomplished 
by electrically interconnecting the positive terminal and 
negative terminal associated with a first one of the power 
sources to a first current-carrying coil and electrical 
interconnecting the oppositely polarized terminals associated 
with a separate one of the power sources to a pair second 
current-carrying coils in a manner such that the second 
magnetic fields are oriented oppositely with respect to one 
another. The method then includes interposing the first 
current-carrying coil between the second current-carrying 
coils in spaced relation and actuating the switch in response 
to relative movement between the first and second coils. 

Accordingly, the present invention has been described 
with some degree of particularity directed to the exemplary 
embodiment of the present invention. It should be 

appreciated, though, that the present invention is defined by 
the following claims construed in light of the prior art so 
that modifications or changes may be made to the exemplary 
embodiments of the present invention without departing from 
the inventive concepts contained herein. 
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I claim; 



1. An electromechanical switching device operative 
to electrically interconnect a positive terminal of a first 
power source to a selected one of a positive and negative 
terminal of a second power source and a negative terminal of 
said first power source to another one of the positive and 
negative terminals of said second power source thereby to 
define a selected coupled state for the first and second power 

sources, comprising: 

(a) a switch including a first pair of contacts, a 
second pair of contacts and a third pair of contacts, said 
switch movable between a first state wherein each of said 
third pair of contacts is placed in electrical communication 
with a respective one of said second pair of contacts and a 
second state wherein each of said third pair of contacts is 
placed in electrical communication with a respective one of 
said second pair of contacts; 

(b) a first pair of electrical leads having first ends 
each respectively connected to a selected one of said first 
pair of contacts and to a selected one of said second pair of 
contacts in a configuration such that electrical communication 
between each of said third electrical contacts and said first 
pair of electrical leads is reversed when said switch moves 
from said first state to said second state, said first pair of 
electrical leads having second ends adapted to connect 
respectively to the positive and negative terminals of one of 
said first and second power sources; 

(c) a second pair of electrical leads having first ends 
each respectively connected to a selected one of said third 
contacts and second ends adapted to connect respectively to 
the positive and negative terminals of another of said first 
and second power sources; and 

(d) a switch controller including a plurality of 
current-carrying coils in electrical communication with said 
first and second pairs of electrical leads and an actuator 
coupled to said switch, said current carrying coils operative 
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upon connection of the second ends of said first and second 
pairs of leads to said first and second power sources to 
produce a composite magnetic field, said coils arranged such 
that said actuator interacts with said composite magnetic 
field to automatically move said switch into whichever one of 
said first and second states that interconnects said first and 
second power sources in the selected coupled state regardless 
of the respective connections of the second ends of said first 
and second pairs of leads to the positive and negative 
terminals of said first and second power sources, 

2. An electromechanical switching device according to 
claim 1 wherein said switch is a double pole double throw 
switch • 

3. An electromechanical switching device according to 
claim 1 wherein said switch controller includes an inner coil 
interposed between a pair of outer coils, said inner and outer 
coils movable with respect to one another as a result of 
magnetic interaction therebetween when current flows 
therethrough, said actuator secured to one of the inner and 
outer coils for common movement therewith. 

4. An electromechanical switching device according to 
claim 1 wherein said switch controller includes an inner coil 
interposed and movable between fixed first and second outer 
coils, said actuator secured to said inner coil for common 
movement therewith. 

5. An electromechanical switching device according to 
claim 4 wherein said first and second coils are spiral wound 
in opposite directions with respect to a common coil axis and 
are electrically interconnected so that, when current is 
passed therethrough, said first and second coils respectively 
produce magnetic fields having a common polarity opposed to 
one another. 

6. An electromechanical switching device adapted for use 
with a pair of power sources each including a positive 
terminal and a negative terminal, said electromechanical 
switching device operative to establish electrical 



wo 98/01928 



PCT/US97/12310 



18 

communication between like terminals of the power sources, 
comprising : 

(a) a plurality of current-carrying coils each adapted 
to electrically connect in a selected connection state to the 
oppositely polarized terminals associated with a respective 
one of said power sources to produce an associated magnetic 
field so that a composite magnetic field is established; and 

(b) a switch magnetically coupled to said coils and 
operative when said coils are connected to the power sources 
to interact with the composite magnetic field thereby to 
interconnect the like terminals of the power sources 
irrespective of the selected connection state of said coils. 

7. An electromechanical switching device according to 
claim 6 wherein said switch includes an actuator and a 
plurality of switch contacts. 

a. An electromechanical switching device according to 
claim 6 wherein said electromechanical switching device 
consists of three said coils. 

9. An electromechanical switching device according to 
claim 8 wherein said coils are positioned about and are 
aligned along a longitudinally extending coil axis. 

10. An electromechanical switching device according to 
claim 9 including a pair of longitudinally spaced apart outer 
coils and an inner coil interposed therebetween in spaced 
relation from each of said outer coils. 

11. An electromechanical switching device according to 
claim 10 wherein each of said coils includes a . spool and a 
spiral winding of wire supported thereon. 

12. An electromechanical switching device according to 
claim 10 wherein said outer coils are wound in opposite 
directions . 

13. An electromechanical switching device according to 
claim 10 wherein said outer coils are wound with a common 
piece of wire. 

14. An electromechanical switching device according to 
claim 7 wherein said coils are aligned along a longitudinally 
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extending coil axis, said actuator extending through said 
coils along the coil axis and operative to move longitudinally 
therealong when said switch interacts with the composite 

magnetic field. 

15. A method of ensuring desired electrical 
interconnection automatically between a pair of power sources, 
wherein each of said power sources includes a positive 
terminal and a negative terminal, comprising the steps of: 

(a) producing a first magnetic field associated with a 
first one of said power sources; 

(b) producing a pair of second magnetic fields 
associated with a second one of said power sources; and 

(c) actuating a switch in response to interaction 
between said first magnetic field and second magnetic fields 
thereby to establish electrical interconnection between the 
desired terminals of said power sources. 

16. The method according to claim 15 wherein the step of 
producing said first magnetic field is accomplished by 
electrically interconnecting the positive terminal and the 
negative terminal associated with a first one of said power 
sources to a first current-carrying coil, and wherein the step 
of producing said second magnetic fields is accomplished by 
electrically interconnecting the oppositely polarized 
terminals associated with a second one of said power sources 
to a pair of second current-carrying coils in a manner such 
that the second magnetic fields are oriented oppositely with 
respect to one another. 
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b. Q has been tnmsmittcd by the Inlcmalional Bureau. 

c. 0 is not required, as Uic application was filed in W\c United Slates Receiving Office (UO/US). 

6. □ A uansbtion of the International Application into English (35 U.S.C. 37 1(c)(2)). 

7. [3 Amcndnu;nts to Uic claims of the International Aplicalion imdcr PCT Article 19 (35 U.S.C. 3?l(cX3)) 

a. □ iire transmitted herewith (required only if not transmitted by Uie International Bureau). 

b. □ l^iivc been transmitted by the International Bureau. 

c. O I'^vc not been made; however, tJic lijnc limit for making such amendments has NOT expired. 

d. Q uavc not been made and will not be made. 

8. □ A uanslaiion of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

9. [2 An oalli or declaration of tlic Invcntor(s) (35 U.S.C. 371(c)(4)). 

10. □ A translation of the annexes of the International Preliminary Examination Report under PCT Ariiclc 36 
(35 U.S.C. 371(c)(5)). 

Hems U. 10 t6. below concern documcnl(s) or information included: 

11. O An lufonaation Disclosure Statement under 37 CFR 1.97 and 1.98. 

12. □ An a:isiuHmenl document for recording. A separate cover sheet in compliance with 37 CFR 3.2K ;>nd 3.3 1 is included. 

13. Q A FIRS r preliminary amendment. 
□ A SECOi no or SUBSEQUENT preliminary amendment. 

14. Q A subsii. lite specification. 

15 Q A chan(: . of power of attorney and/or address letter. 
16. Q Other iicrms or Information: 
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us. Aff UCATIOH NO. (if k»... *« JI CFK li) I PCtTuSqT/iTs 1 0^" ^ 



ATTQRHEYS DOCKET NU>.fBER. 

DN 1627 PCT 



17. [3 The followiag fees arc submitted: 
BASIC NATIONAL FEE (37 CFR 1.492 (a) (I) -(5)): 
Neither intcmalioiul preliminary examination fee (37 CFR 1482) 
nor intemalional .curch fee (37 CFR 1.445(aV2)) pa^lo USm 
and Inlemauonai Search Report not prepared by the EPO or JPO SI 070.00 

Inlcmational preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO 5930.00 

International preliminary examination f« (37 CFR I 482) not paid to USPTO 
but international search fee (37 CFR 1.445(a)(2)) paid to USPTO $790.00 

International prcli»ninary exantinatipn f« (37 CTR 1 482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) 57.0.00 

Inlcmational preliminary examination fee (37 CFR 1.482) paid to USPTO 

and all claims satisfied provisions of PCT ArUcle 33(l)-<4) i JH.ou 

ENTHR APPROPRIATE BASIC FEE AMOUNT = 1$ 



CALCULATIONS PTO USE ONLY 



790.00 



Surcharge of $130T)0 for funiishing the oath or declaradon later ilian □ 20 □ 30 
months from the ca licst clauncd pnority date (37 CFR 1.492(e)). 



CLAIMS 



Total clai0\s 



[independent claims 



NUMBER FILED 



16 -20 



-3 



NUMBER EXTRA 



0 



0 



MULTIPLE DEPEhfDENT CLAIM(S) (if applicable) 



RATE 



X $22.00 



$ 0.00 



X $82.00 



0.00 



+ $270.00 



TOTAL OF ABOVE CALCULATIONS = $ 790.00 



RcducUonof l/2f..f filing by small entity, if applicable, A Small Entity Statement 
must also be filed I Note 37 CFR 1.9, L27, 1.28). 



f^URTOTAL ^$ 395.00 



Processing fee of .v 130.00 for furnishing Uie English translation later Uian Q 20 □ 30 j 

months from the earliest claimed priority date (37 CFR 1.492(1)^ __L_^_-™r 

" TOTAL NATIONAL FEE = |$J-^3.aa" 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The a^sigjuncnt must be 1$ 
accompanied by un appropriate cover sheet (37 CFR 3.28. 3.31). $40.00 per property + 



TOTAL FEES ENCLOSED = $395.00 



Amount to be 
refunded: 



charged: 



b. r-i Please i uarge my Deposit Account No. 
^ A dupli :atc copy of this sheet is enclosed. 



in the amount of $ 



to cover \\\c above fees. 



, O The Co.nmlssioner is hereby auUiorizedjo c^f ^^^'^'''^^'^ "^^^ required or credit any 

^ overpayment to Deposit Account No™^ A duplicate copy of this sheet is enclosed. 



NOTE- Where an appropriate time limit under 37 CFR 1.494 or 1.49S has not been met. a petition to revive (37 CFR 
1.137 (a) or (b)) must be filed and granted to restore the application to pendmg status. 

SE^fD ALLCOKuUSPObfOENCBTO: 

Timot:hy :i . Martin. P.C 
9250 W. 'jth Avenue, Suite 200 
Lakewood , Colorado 80226 
United States of America 




SIGNATURE 

Michael R. llenson 

NAME 

39,222 



REGISTRATION NUMUER 



us 
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PTOySB/Q9 (12-97) 
Approved for use through snO/QO. OMB 0651 0031 
Patent and Trademaric Office; U.S. DEPARTMENT OH COMMERCE 
Under the Papeiwort= ...burton Ad of 1995. no perv.n« are i^guiiBd to respond to a collactioa of u^formalion unle» d displays a va.iu OMB contml number. 



STATEMENT CLAIMING SMALL ENTITY STATUS 
(37 CFR 1,9(0 & 1.27(b)HNDEPENDENT INVENTOR 



Applicant. Pa la ntee. or Identifier Jerry R . Smith 



Application oi : ' stent No.: PCT/IJS97/12310 



Filed or Issued : July 9, 1997 



Titia- ELECTROMECHANICAL SWITCHING DEVICE 



Docket Number (Optional) 
DN 1627 POT 



As a below med Inventor. I hereby state that i qualify as an Independent inventor as defined in 37 CFR 1.9(c) 
for purposes . ,f paying reduced fees to the Patent and Trademark Office described in: 

Q the sp. ciftcalion filed herewith with title as listed above. 

pC] the api llcation identified above. 

f~| the patent identified above. 

I have not assigned, granted, conveyed, or licensed, and am under no obligation under contract or law to assign, 
grant, convey or license, any rights In the invention to anyperson who would notqualify as an independent inventor 
under 37 CFt M .9(c) if that person had made the invention, or to any concern which would not qualify as a small 
business coi :cern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 1 .9(e). 

Each person concern, or organization lo which I have assigned, granted, conveyed, or licensed or am urider an 
obligation under contract or law to assign, grant, convey, or license any rights in the mvention is listed below: 

Ql No such person, concern, or organization exists. 

Q Each such person, concem. or organization Is listed below. 



Separate statements are required from each named person, concern, or organization having rights to the invention 
stating their status as small entities. (37 CFR 1.27) 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of 
entitlement to small entity status prior to paying, or at the time of paying, the earliest of the '^^^^^^f ^^^^f^V 
maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 1 .28(0)) 



Jerry R. Smith 



NAMEOFINVENTO 




NAME OF INVENTOR NAME OF INVENTOR 



X Im u2 

ii^S^f fi^^ Signature of Inventor SIgnalure of inventor 



Dale Date 



Date 



DC 30231. 
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PTO/Sa«01 (12-971 
Approwod lof us« throuflh 900/00. OMD 0651-0M2 



DECLAI lATION FOR UTILITY OR 
DESIGN 
PATENT APPLICATION 
(37 CFR1.63) 

□ Dedaration □ Dedaration 

SubmiUed OR Submitted alter Inillal 



Attorney Docket Number 


DN 1627 PCT A 


First Named Inventor 


Jerry R. Smith 


f^nuoi rrP tF KNOWN 


Application Number 


/ 


Filing Date 




Group Art Unit 




Examiner Name 





A& « l>c!ow iwmed Inventor, I hereby docloro that: 

My rosidonca. post ol(k:o address, and dtUanshlp are as statod b6low naxt to my nama. 

^.^^ biad below^ ol lh« tublact manef whk h b claimed andtofv.h>d<apatenlB souflni on _ 



ELECTROMECHANICAL SWITCHING DEVICE 



the spocification ol which 

L attached hereto 

Oft 



□ fyed on (MM/DCVYYYY) 07/09/1997 



[ as unted Slalas AppOcaUon Number or PCT Inlefnabonai 



(i( appIicaWo). 



Apptcatioa Number | P GT/US97/ 1 231p and was amendod on iMM/DCVyVYY) | 

. ^.ebv uate .hat I La «v*e^d and unde^Und the contanU o( the above Uentifted speccfica.loo. W:Ur.na iha claims, as 
amended by any amendment spedfically rtlenrod lo above. 

I adcno«udae ih. duly to dbdo*e Woonalloo which b maiertal to paUntaWBy as defined In 37 CFR 1 .56. 




1 Prior Foreign Application 
1 Niimbeits) 


Country 


Foreign Rllng Dele 
(MMmCVYYYY) 


Priortly 
Not Dalmed 


Cortlllod Copy AUochcd? 1 
YES HQ 








□ 


□ 


□ 1 








□ 


D 


□ 








□ 


D 


D 








□ 


D 


D 




Application Numbef(s) 



60/021. A35 



Filing Date (MM/DD/YYYY) 



07/09/1996 



|~] AddillonaJ provisional application 
numbers are listed on a 
fiupplomenlal priofily daia sheel 
PTO/SB/02B allached hereto. 



+ 



Burden Houc Statement: Thb .om, b '» '^JS^^.I^^^^^ ."oTeM^J^LSS 

MDOneSS SEND to: AssIsuM Comml5Sk)nef (or Patenu. Washk^gton. DC 20231 . 



(July 1098) 
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PTO/SB/01 (t2-97) 

. iv. ^i-t. -A I . 1 Aoorovod (Of usa Ihfouo^^ 9/30/00. OMD 0651-0032 
Pteasa tvpa a plus ^ (.) Ihb box "* L±J p^^^ ^ TrndSSif^: U.S. OEPARTWEMT OF COMMERCE 
Uadar iho Papo««fk Roductioa ol 1&95. no por^s aa. K>quln^ lo nwpood to a coltoction ol laloonauoo untoss < coniains 
a vaW 0MB cootrol number. . 



+ 



DECLARATION — Utility or Design Patent Application 



1 and the natioaal or PCT tmamaiioftai Wing oaia oi ints appicaixxi. 

j U.S. Parent Application or PCT Parent 
1 Number 


Parent Filing Dale 
rMM/DD/YYYY) 


Parent Patent Number 1 
//r applicabio) 






shftAi PTO/SB/02D aUadidd horeto. 



.^......^ ■ K.».Ky .pp^nt ih. 1^0^ moi^arBd of^ ^x^x{^\ to prosocuta this app lication and tol^a nsact ^^^^^^^ ^J^^^]^ 

I and Trademartc oaica connected merowith: Q customer Number \ - 

OH 



(38 flegistarad practhioAefts) nama/r&g 1st ration number listed bakw 



Piac^ Customer 
Niimbor Oar Codo 



Name 



Timothy J. Martin 
Michael R, Henson 



Reglslrallon 
Number 



28,640 
39,222 



Name 



Mark H. Weygandt 



Registration 
Number 



43.260 



ID Addllionai roqistored praciitioner<st named on tupplemental Regtstared PractitlonarNon^ sheet PTO/SBAJ2C attad^ad hereio, 



Direct all correspondence to: Q Customer Number 



OR (Xl Corfespondence address below 



1 Name 


Timothy J. Martin, P.O. 




9250 W. 5th Avenue, Suite 200 


1 Address 




City 


Lakewood , 


state 1 Co 


7IP 


80226 


1 Country 


U.S.A. * irclcphone (303) 232-3388 


Fax 





"« o?h.«to^ oTbom. urvler 18 U.S.C. 100. »M lha. ..Kh w*(J bbo Oalomante may JooparUixo U>o vaJ>d,ty ol 
applicaUon or aj ly patonl ksued thereon. 



are 
a/a 
the 



Name of Solo or First Inventor 



□ A potillon has l>ecn filed for Uiis imslQned inventor 



Glv ftn Nome fflrst and middle fif anvl^ 



Jen 



Fnmi'y or Sumamii- 



Smith 



Invcnlof'fi 
SIgnoturo 



Resldenco: ( ily 



\ 






Dote 




ily 


Little^ton, 


Sloto 


Co 


Country 


U.S.A. 


CItlzcn&lilp 


U.S.A. 



Post Otilcc A Idrosfi 



Post Ollica . Idress 



City 



5690 West Rowland Avenue 



3 



.ittletonl^,^, Co 



ZIP 



80123 



Country ( U.S.A. 



1 □ Addi>loo. .l Inventors aro being named on th« .upnlcmenlal AddiHonal Inve ntorfs) »heet(s) PTO/SQ/02A ollachod r.ofclrj 
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RE: PATENT ! OR APPLICATION FOR J. SMITH 
SERIAL NO.: PCT/US97/12310 ' 
FILED; JULY 9, 1997 

FOR: ELECTROiffiCHANICAL SWITCHING DEVICE 



7. 



1998 



DATE: DECEiinER 

ACTION- TRANSMITTAL OF U.S. NATIONAL APPLICATION, NATIONAL FEES, 
OATH AND Dl'uLARATION, SMALL ENTITY STATUS INCLUDING CHECK NO. 13173 
IN THE AMOll'iT OF $395.00 FOR THE NATIONAL FEES. 



PLEASE PLAC :: THE OFFICIAL STAMP OF THE PATENT OFFICE ON THIS CARD ANl 
RETURN IT 1) US FOR OUR FILES TO CONSTITUTE THE ACKNOWLEDGEMENT OF TH! 
PATENT OFFIJE OF RECEIPT OF THE ABOVE-IDENTIFIED ON THE CARD STAMPED. 



OUR FILE NO.: 1707.02.15.1 U.S. 

eSRec'd PCT/PTO0 713EC1998 



1 



AjmMl Date: Wl.HI' 



HI., 77P7-0^ /5 ./ U 6. 

Telephone Log 



Client: . 

/ilh: 



Person Spoken With: 



Phone No 
RE: 



, /7o3) 3o6~- J(^^^ 



Notes 





Further Action: 

By Whom: 

When: 



File No. 



Client: 




Person Spoken With: 



v.- 



File: 



ft 





Telephone Lo 
ate: 




71 




6. 




r . ,, w-c, .^hffy.T 

'^jl^ ^ _ 







Notes 








m3)M^''39>^^ ~ 




Further.Action: 



File: 




Client: 



Person Spoken With: 





Notes 




0/7/7^ (=7/ rtL^ 





'/^//^ .1)071 n^L .T^- 




Further.Action: 

By Whom: 

When: 



File No.: 



File: 



4 



n M- If. / 




Client: 



Person Spoken With: 



Telephone Lj^g 
Date: 



Phone No 




1m m/i:u 





Notes 



Ml 





File: 



1 



L 





Client: 



Person Spoken With: 




Phone No.: 



RE: 





A /, /, h /f / 



No^s 




Further.Aclion: 

By Whom: 

When: 

File No.: 





IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



RE: Patent Application for 

J. Smith 
Serial No.: 09/202.003 
Filed: December?. 1998 
For: ELECTROMECHANICAL 
SWITCHING DEVICE 



Date: February 26. 1999 

Art Unit: 

Examiner: 

Action: TRANSMITTAL OF 

INFORMA TION DISCLOSURE 



TO: The Commissioner of Patents and Trademarks 
Washington. DC 20231 



Sir: 



The document identified on the attached form PTO/SB/08A has come to the 



attention of the undersigned in connection with the subject application. A copy of this 
document is also altached. unless othenwise indicated below, and it is respectively 
requested that it Lv^ made of record in this proceeding. The identification of this 
document is for the purpose of meeting Applicant's duty of disclosure under 37 C.F.R. 
1.56 and is not intended to be an admission that this document constitutes prior art as 
to the invention disclosed in the subject application. 



Patent No, 



U.S. Patents 
Is gge Date 



Inventor 



4.769,586 September 6, 1988 Kazmierowicz 

The following documents were discussed in the specification of the application. 



Patent No. 

4.400.658 
5.103.155 



U.S. Patents 

issue Date 

August 23. 1983 
April 7. 1992 



Inventor 

Yates 
Joannou 



1 



U.S. Patent No. 4Pi9,586 to Kazmierowicz relates td^r battery starter 
apparatus for coupling terminals of a battery to a power source. Means are provided 
for determining the polarity of both the battery and the source of power and thereafter 
coupling the two while observing proper polarity requirements. To this end. the ballery 
starter apparatus includes a pair of conductors with means for connecting the 
conductors to a battery thereby causing one of the conductors to be at a higher relative 
potential and the other of the conductors to be at a lower relative potential due to the 
polarity of the battery. A control circuit couples the conductors to the power source and 
includes means for determining the polarity of the battery and thereafter coupling the 
higher potential conductor to the higher relative voltage means of the power source and 
the lower potential conductor to the lower relative voltage means of the power source. 
The battery jumper cable apparatus only permits the battery and the power source to 
be coupled when the battery voltage exceeds a preselected level. A transfer relay is 
also utilized to couple the battery to the power source. 

The remainder of the patents listed were cited in the background of the present 
application and also relate to different techniques employed in the past by others to 
insure proper interconnection between vehicle batteries. 

Applicant believes that none of the disclosed art, alone or in combination, fully or 
fairly discloses the structure or methodology described and claimed in this application. 
Accordingly, examination of the claims on the merits and allowance of the application 
as filed are respectfully requested. 



2 



Respectfully submitted, 



TIMOTHY J. MARTIN, P.C. 



By:. 




in.T2S;640 



TimotnyJ. Martin, 
Michael R. Henson. #39.222 
Mark H. Weygandt. #43.260 
9250 W. 5th Avenue. Suite 200 
Lakewood. Colorado 80226 
(303) 232-3388 



C ERTIFICATE OF MAILING UNDER 37 C.F.R. 1.8 

I hereby certify that the foregoing INFORMATION DISCLOSURE INCLUDING 
PTO/SB/08A FORM AND REFERENCES is being deposited with the United States 
Postal Service as first-class rniail in an envelope addressed to The Commissioner of 
Patents and Trademarks Office. Washington. D.C. 20231, on this 6 I day of 
VYjiyJ^ .1999 



diJUJ 
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PTO/SB/08A (10-96) - I 
Aootoved lelhrough 10/31/99. OMB 0651-0031 I 
— patent and Tm^emroV " S- DEPARTMENT OF COMMERCE 

' C m^ki. If Known 



Please type a plus sign (+) inside Ihis i. 



Subslilule lor form 1449A/P 0 

INFORWlATIOi J DISCLOSURE 
STATEMENT 3Y APPLICANT 

(use as many as necessary) 

1 



Filing Date 



rtPPPmhpr 7. 1998 



Jerry R. Smith 




Examiner 




Signature 





■ •EXAMINER: InlUaltf releru 
considered. Include copy o 

* Unique dtaUon deslgnalia 
code (WlPO Standard ST.j 
number of the patent docuh 
possible. • Applicant Is to ( 

Burden Hour Statement: 71 
the amount of lime you are 
DO NOT SEND FEES OR 



: .cc«ns»e,ed.v.hemerorno.c.UUon.s.nc.nfonnancev,IU iMPEPa09. D..W l,ne .nn^ugh dUUon „ no. ,n con.cnance and no. 

this form with next communlcaUon to applicant ^ .k ^ i«Mr.r 

ace a check mark here If English language TranslaUon is attached. 

s'pLris^s"™TH.rAoo^ 



RE: PATENT A 'PLICATION FOR J. 'R. SMITH 
SERIAL NO. : )9/ 202. 003 
FILED: DECEMB:E-7, 1998 
FOR: ELECTkOM :CHANICAL SWITCHING DEVICE 

DATeTRAI^CH _t (_. 1999 
ART UNIT: 

ACTION: TRANSMCTTAL OF INFORMATION DISCLOSURE. PT0/SB/08A FORM AND 
(3) THREE RE '^ERENCES 

OUR FILE NO.: 1707.02.15.1 U.S. 




^,on..MpQj/pjg ^ ,555 



MAR 15 1999 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



RE: Patent Application for 

Jerry Smith 
Serial No.: 09/202.003 
Filed: Decenfiber?, 1998 
For: ELECTROMECHANICAL 

SWITCHING DEVICE 



Date: November 13. 2000 

Group: 

Examiner: 

Action: FIRST SUPPLEMENTAL 

IN FOR MA TION DISCLOSURE 



TO: The Assistant Commissioner of Patents and Trademark Office 
Washington. DC 20231 

Sir: 

On or about March 1, 1999. Applicant's attorney submitted an information 
disclosure pursuant to 37 C.F.R. §1.56 to the Patent Office in reference to the above- 
identified patent application. The enclosed documents Identified on the attached form 
PTO/SB/08A have recently also come to the attention of Applicant's attorney and v/ere 
cited in c ommunications from one or more foreign patent offices in counterpart foreign 
applications. These documents are being fonwarded to the Patent Office pursuant to 
37 C.F.R. §1. 97(b)(3) as there has yet to be an office action on the merits mailed in 
this case. Copies of these references are attached and it is respectively requested 
that they be made of record in this proceeding. The identification of these document is 
for the purpose of meeting Applicant's duty of disclosure under 37 C.F.R. §1.56 and is 
not intended to be an admission that any of these documents constitutes prior art as to 
the invention disclosed and claimed in the subject application. 



Patent No. 

4.471.400 

4.520.419 

4,607.209 

4.746.853 

4.857,985 

4.994.727 

5,539.610 



Inventor 

Reza 

Locher et al. 
Guim et al. 
Ingalls 
Miller 
Yang 

Williams et al. 



Issue Date 
September 11. 1984 
May 28. 1985 
August 19. 1986 
May 24. 1988 
August 15. 1989 
February 19. 1991 
July 23. 1996 



1 



Respectfully submitted, 



TIMOTHY J. MARTIN, P.O. 




Timothy J. Martin, #28,640 
Michael R. Henson. #39.222 
Mark H. Weygandt. #46.260 
9250 W. 5th Avenue. Suite 200 
Lakewood, Colorado 80226 
(303) 232-3388 



CERTIFICATE OF MAILING UNDER 37 C.F.R. 1.8 

I liereby certify that the foregoing TRANSMITTAL OF SUPPLEMENTAL 
INFORMATION DISCLOSURE is being deposited with the United States Postal 
Service as first-class mail, postage prepaid, in an envelope addressed to The 
AssisJ^ Commissioner of Patents and Trademarks. Washington, DC 20231, on this 
/y^^ ay of November, 2000. 
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Please type a plus sign (^) InsUe Ui 



□ 



PTO/Sa/08A (10-96) 
^Mjved for use ihrough 10/31/99. 0MB 0651-0031 
Patenl and Tradb'maris Otfice: U.S. DEPARTMENT OF COMMERCE 
i^fA^»t:»n ..nia.c it ^nni:)in« 3 uAi'id OMB conlrol nufTtDer. 
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SubsUtule (Of fonn 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 



Sheet 



Complete if Known 


Application Number 


09/202.003 


Filing Date 


nece.n^be.r 7. 1998 


FIret Named Inventor 


Jerry R. Smith 


Group Art Unit 




Examiner Name 




Atlomey Docket Number 


1674 J 



Examiner 
Initials* 



U.S. PATENT DOCUMENTS 



cue 
No.' 



U.S. Patenl Document 



Number 



.A71.A0a 
.520. A 10 



Kind Cod*' I 
(i/kaown) 



Name of Patentee or Applicant 
of Cited Document 



Date of Publication of 
Oiled Document 
MMDD-YYYY 



7ED7 



7DT 



REZA 



LOCHER ET AL. 



GUlM £T AL. 



09/11/1984 
05/28/1985 



08/19/1986 
05/24/ 1988" 
08/15/ 

02719^ 
OTte 



Paget. Columni, Unts. 
Wher* R«Uv»n( 




+ 



' considered. Indudo copy o( this (onn with next communlcalion to applicant 
.U„^u...Oon-.,.„aUon„;^«..Se.a«cJ«<.^^^^^^^^ 

^«iblc • ApKl U to place a check mark here U EnflUsh language TranslaUon is attached. 
Le«Ho«lc..nU™..o..U«U„».ea.U.K«3.0.0u^ 



